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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Biological  Survey, 

Washington,  D.  C,  June  22,  1910. 
Sir:  I  have  the  honor  to  transmit  herewith  for  pubhcation  as 
North  American  Fauna  No.  31,  Revision  of  the  Wood  Rats  of  the 
Genus  Neotoma,  by  Edward  A.  Goklman,  field  naturahst  of  the 
Biological  Survey.  The  wood  rats  are  restricted  to  North  America, 
where  they  are  widely  distributed,  especially  in  the  United  States,  in 
the  southern  part  of  which  they  range  from  the  Atlantic  to  the 
Pacific  coasts.  They  are  especially  numerous  in  the  arid  West, 
where  they  do  some  injury  to  crops  and  especially  to  stored  grain. 
As  the  West  becomes  more  densely  populated  they  are  likely  to  inflict 
still  greater  injuries.  In  view  of  this,  and  especially  of  the  fact  that 
in  California  the  Public  Health  and  Marine-Hospital  Service  has 
recently  discovered  that  these  rats  may  serve  as  carriers  of  the  plague, 
the  definite  information  concerning  the  numerous  species  and  their 
distribution  contained  in  this  report  is  important  and  timely. 
Respectfully, 

H.  W.  Hen  SHAW, 

Chief,  Biological  Survey. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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REVISION  OF  THE  WOOD  RATS  OF  THE  GENUS  NEOTOMA. 


By  Edward  A.  (iOldman. 


INTRODUCTION. 

HISTORY  AND  MATERIAL. 

The  earliest  reference  in  literature  to  a  native  American  wood  rat 
of  the  genus  Neotoma  was  by  Peter  Kalm,^  who  in  1749  cited  John 
Bartram,  of  Philadelphia,  as  authority  for  the  statement  that  he  saw 
a  great  number"  of  rats  which  lived  among  the  rocks  in  the  ''Blue 
Mountains"  of  Pennsylvania,  came  out  only  at  night,  and  made  a 
''terrible  noise."  The  animals  seen  by  Bartram  probably  were  of 
the  species  now  known  as  Neotoma  ])ennsylvanica,  w^hich  was  des- 
tined to  remain  without  a  tenable  name  until  so  recently  as  1893. 
A  bushy-tailed  species,  based  on  the  description  of  Lewis  and  Clark,* 
was  named  Mus  cinereus  by  Ord''  in  1815,  under  the  assumption  that 
the  animal  was  congeneric  with  the  rats  of  the  Old  World.  In  1818 
Ord  sent  a  short  description  and  a  figure  of  a  wood  rat  from  eastern 
Florida  to  the  Philomatique  Society  of  Paris.  The  description  was 
published  in  the  bulletin  of  the  society  for  December  of  the  same 
year  under  the  name  Mus  Jloridanus.  De  Blainville,  who  prepared 
the  account  for  publication,  questioned  the  applicability  of  the  ge- 
neric name  Mus,  and  in  1825  Say  and  Ord,^  who  meanwhile  had  dis- 
covered the  peculiar  dental  characters  of  the  species,  published  a 
diagnosis  of  the  genus  Neotoma,  with  Mus  Jloridanus  as  type. 

The  bushy-tailed  wood  rats  were  separated  from  the  round-tailed 
species  as  the  genus  Teonoma  by  Gray^  in  1843,  but  this  name  has 

a  Kalm's  Travels  (English  edition),  II,  pp.  47^8,  1749. 

&  Lewis  and  Clark  (Paul  Allen  edition),  I,  pp.  289-290,  1814. 

cGuthrie's  Geog.,  2d  Amer.  ed.,  II,  p.  292,  1815. 

djomn.  Acad.  Nat.  Sci.  Phila.,  IV,  pt.  2,  pp.  345-346,  1825. 

«  List  Spec.  Mamm.,  British  Museum,  p.  117,  1843. 
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been  regarded  by  most  hxtcv  authoi-s  as  o(  not  more  than  subgeueric 
rank.  Previous  to  1S94  seventeen  species  and  subspecies  were  de- 
scribed by  various  authors,  but  of  their  rehitionships  little  was  known. 
Prelimhiary  revision  of  the  genus  was  begun  by  Merriam  in  1894. 
The  first  of  two  papei*s  published  by  liim  during  the  year  contained 
an  abstract  of  a  study  of  the  group,  and  added  14  new  names;"  the 
second  a  diagnosis  of  the  subfamih^  Neotominse,  and  a  synopsis  of 
the  then  known  members  of  the  genus  Neotoma.^  As  a  result  of  the 
recent  exploration  of  many  previous!}'  little -known  regions,  many 
new  species  and  subspecies  have  been  discovered,  and  since  1894  the 
total  number  of  known  forms  has  more  than  doubled.  The  large 
collections  now  available  have  rendered  it  possible  to  determine  the 
validity  of  names  and  the  status  and  relationships  of  the  species. 

The  present  revision  is  mainly  the  result  of  a  study  of  the  wood 
rats  in  the  collection  of  the  Biological  Survey,  numbering  over  3,000 
specimens,  including  topotypes  of  most  of  the  species.  These  were 
supplemented  by  those  in  the  United  States  National  Museum,  the 
private  collection  of  Dr.  C.  Hart  Merriam,  and  a  few  loaned  or  submit- 
ted for  identification  by  the  American  Museum  of  Natural  History, 
the  Philadelphia  Academy  of  Sciences,  the  Field  Museum  of  Natural 
History,  and  the  private  collections  of  E.  R.  Warren,  Joseph  Grin- 
nell,  and  F.  Stephens,  making  a  total  of  over  4,000  specimens.  I  am 
especially  indebted  to  Dr.  C.  Hart  Merriam  for  the  privilege  of  using 
his  private  collection.  Aclmowledgments  are  due  also  for  the  use  of 
the  collection  of  the  United  States  National  Museum;  to  Dr.  J.  A. 
Allen,  American  Museum  of  Natural  History,  to  Witmer  Stone  and 
James  A.  G.  Rehn,  Academy  of  Natural  Sciences,  Philadelphia,  to 
Dr.  D.  G.  Elliot,  Field  Museum  of  Natural  History,  and  to  Prof.  A. 
L.  Herrera,  City  of  Mexico,  for  the  loan  of  types  and  topotypes,  and 
to  Oldfield  Thomas  and  others. 

DISTRIBUTIOX. 

The  genus  Neotoma  is  restricted  to  North  America.  It  reaches 
from  ocean  to  ocean  in  the  latitude  of  the  lower  ^lississippi,  but  the 
species  are  most  numerous  along  the  backbone  of  the  continent  from . 
Nicaragua  and  Guatemala  northward  through  Mexico  and  the  south- 
western United  States.  The  bushy-tailed  wood  rats  (subgenus  Teo- 
norrta)  are  confined  chiefly  to  the  boreal  zones  in  the  Sierra  Nevada 
and  Rocky  Mountain  regions,  and  reach  their  northern  limit  near  lat- 
itude 60°.  No  representative  of  the  genus  is  known  from  the  Hud- 
son Bay  region  or  the  upper  part  of  the  ^lississippi  Valley.  Species 
and  subspecies  are  usualh^  limited  to  one  or  two  life  zones,  but  groups 

«Proc.  Biol.  Soc.  Wash.,  IX,  pp.  117-128,  July  2,  1894. 
&Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  225-254,  Sept.  24,  1894. 
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comprising  closely  related  forms  may  extend  through  several  zones. 
The  vertical  range  of  the  members  of  the  mexicana  group  in  southern 
Mexico  includes  every  zonc^  from  the  tropical  coastal  plains  to  the 


Fig.  1.— Distribution  of  the  genus  Neotoma. 


lower  edge  of  the  Alpine  Zone  on  the  high  volcanoes.  On  the  south- 
west slope  of  Mount  Orizaba  Neotoma  torquata  ranges  to  timberline 
at  13,800  feet,  an  altitude  attained  by  few  mammals  in  North 
America. 
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HABITS   AND  ECONOMIC  STATUS. 

The  habits  of  all  species  of  wood  rats  are  in  general  very  similar, 
but  they  differ  in  many  details  even  in  the  same  species  according  to 
the  varying  eonditimis  of  local  environment.  As  a  rule  the  members 
of  the  genus  prefer  rocky  or  mountainous  areas,  where  they  live  com- 
monly in  clilTs  or  caves.  Cliffs  are  especially  favored  because  of  the 
protection  from  enemies  afforded  by  the  deep  crevices  and  over- 
hanging shelves.  Some  species,  however,  live  on  level  plains  or 
brushy  hillsides  in  large  conical  nests  composed  chiefly  of  sticks ;  but 
thorny  vegetation,  bits  of  cactus,  bones,  stones,  leaves,  and  almost 
anything  else  they  can  carry  enter  into  the  construction  of  their 
homes.  The  habit  of  buildmg  nests  of  sticks  and  of  accumulating 
more  or  less  such  material  about  the  entrances  to  their  burrows,  even 
when  in  rocky  places,  is  common  to  most  of  the  species.  Many  bush- 
els of  trash  are  often  piled  against  a  rock  or  the  trunk  of  a  tree  or  in 
a  small  cave.  These  nests,  or  burrows,  have  from  one  to  half  a  dozen 
or  more  entrances  to  chambers,  both  above  and  below  the  surface 
of  the  ground.  More  or  less  well-defined  runways  usually  radiate  in 
several  directions  from  the  entrances  into  the  surrounding  vegeta- 
tion or  may  connect  nests  many  yards  apart.  Occupied  nests  may 
be  known  at  a  glance  by  their  well-kept  appearance.  Slight  addi- 
tions and  repairs  are  made  frequently,  and  the  runways  are  cleared 
of  sticks  and  leaves.  Sure  signs  of  occupation  are  a  few  freshly  cut 
twigs  or  leaves  laid  on  or  stuck  into  the  upper  walls.  On  desert 
plains  a  thick  clump  of  cactus  or  other  thorny  vegetation  is  frequently 
chosen  as  the  nest  site,  and  here  pieces  of  cactus  are  the  chief  material 
used  in  construction.  Often  the  entire  nest  is  a  bristling  mass  of 
thorns,  and  as  a  further  protection  some  especially  spiny  sections  are 
placed  about  the  openings  and  along  the  smoothh^  worn  runw^ays. 
When  it  is  remembered  that  many  of  the  spines  have  barbed  points 
sharper  than  needles,  which  enter  the  flesh  at  the  slightest  touch,  it 
is  difficult  to  understand  how  the  builders  transport  such  material 
or  are  themselves  able  to  reach  their  dwellings  without  bemg  pierced. 

Wood  rats  are  expert  climbers,  and  some  species,  especially  mem- 
bers of  the  fuscipes  group,  in  addition  to  building  surface  nests  3 
to  o  feet  in  height,  often  place  dwelhngs  20  feet  or  more  from  the 
ground  among  the  upper  branches  of  trees.  None  of  the  species  are 
kno^Mi  to  enter  water  voluntarily,  but  in  Mexico,  near  the  borders  of 
lagoons,  at  least  one  of  the  species  occasionally  builds  nests  in  the 
tops  of  mangroves,  from  which  a  single  well-worn  route  alwa3^s  leads 
through  the  thick  branches  out  to  feeding  grounds  on  the  shore,  per- 
haps 50  or  75  3^ards  away.  Wood  rats  do  not  frequent  towns,  but 
often  Uve  in  the  vicinity  of  farmhouses,  and  have  been  kno^\Ti  to 
carry  off  spoons,  knives,  forks,  pieces  of  cloth,  and  many  other  small 
articles,  and  add  them  to  the  general  mass  of  nest  material. 
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Wood  rats  are  chiefly  nocturnal  in  lial)its,  hut  some  are  partly 
diurnal.  Their  food  is  largely  determined  by  varying  local  conditions, 
but  consists  mainly  of  a  great  variety  of  gnnm  vegetation,  including 
grass,  leaves,  fresh  fruit,  small  bulbs,  bark,  and  cactus  stems.  Dry 
seeds,  nuts,  and  fungi  are  also  eaten.  During  successive  seasons  of 
drought  in  the  Rio  Grande  Valley,  when  ordinary  food  is  scarce  and 
in  consequence  most  small  mammals  are  greatly  reduced  in  numbers, 
wood  rats  maintain  their  usual  abundance  by  recourse  to  the  large, 
soft,  juicy  cactuses. 

Wood  rats  have  numerous  deadly  enemies  such  as  owls,  hawks, 
snakes,  wild  cats,  civet  cats,  coyotes,  foxes,  and  probably  weasels, 
which  serve  to  keep  their  numbers  in  check.  Some  of  the  desert 
species  are  sufficiently  numerous  to  inflict  appreciable  damage  on 
growing  crops  in  fields  and  gardens  and  to  carry  off  considerable 
grain  stored  on  farms,  but  they  have  not  thus  far  proven  as  injurious 
as  some  other  rodents.  In  the  arid  regions  of  the  Southwest  they 
girdle  and  kill  many  native  shrubs  and  severely  injure  cactuses, 
especially  during  the  long  dry  season  when  other  food  is  scarce.  When 
they  attack  flat-jointed  cactuses  they  eat  the  pulp  out  from  one  edge 
until  only  thorny  semicircular  fragments  of  the  rims  are  left.  Some 
of  the  smaller,  columnar  species  of  Echinocereus  have  large  holes 
gnawed  in  their  bases  below  or  near  the  surface  of  the  ground,  and 
the  thorny  protection  of  their  exposed  upper  parts  is  thus  avoided. 
These  holes  usually  result  in  the  death  of  the  plants.  Extensive 
injuries  to  the  larger  growing  plants  appear  to  be  connected,  with  local 
fluctuations  in  numbers  of  wood  rats.  Some  species  of  Neotoma, 
especially  N.  albigula  and  N.  micropus,  may  sometimes  become 
exceedingly  abundant  in  local  colonies  marked  by  hundreds  of  nests 
which  may  later  be  found  abandoned,  and  in  the  vicinity  almost  all 
shrubs,  including  such  common  species  as  ^ouquiera  splendens  and 
Rhus  micropTiylla,  are  partly  or  entirely  girdled  and  killed,  the 
injuries  all  old  and  evidently  dating  from  the  time  the  nests  were 
occupied. 

On  the  table-land  of  Mexico  wood  rats  of  the  albigula  group  are 
regularly  hunted  for  their  flesh,  and  considerable  numbers  are  sold 
in  the  markets  of  San  Luis  Potosi  and  other  cities  to  certain  classes 
of  the  native  population. 

GENERAL  CHARACTERS. 

Externally  the  wood  rats  as  a  group  rather  closely  resemble  and 
are  often  confounded  with  the  Old  World  rats  of  the  genus  Mus, 
which  were  early  introduced  into  America  and  now  almost  universally 
infest  the  structures  of  man.  In  general  coloration  of  upperparts 
the  range  of  variation  in  the  genus  Neotoma  is  from  pale  shades  of 
buff  or  gray  to  rich  orange  buff  or  ferruginous,  always  more  or  less 


NOK'in    AMERK'AN  FAUNA. 


[NO.  31. 


mixed  with  black.  The  iinderparts  are  mainly  white  or  pale  bufT. 
Desert  forms  are  usually  paler  than  those  inhabiting  more  humid  or 
heavily  forested  areas.  In  the  subgenus  Teonoina  the  tail  is  flattened 
and  bushy,  like  that  of  a  squirrel:  in  the  other  subgenera  it  is  round 
and  rather  scantily  haired. 

The  molting  season  is  somewhat  irregular,  especially  in  the  southern 
part  of  the  range  of  the  group.  The  northern  species  molt  once  a 
year,  toward  the  end  of  summer  or  fall.  The  southern  forms  usually 
molt  in  early  winter,  but  individuals  in  worn  and  in  fresh  pelage  may 
often  be  seen  together.  The  new  coat  is  generally  gra^^er  and  brighter 
than  the  old  one,  and  becomes  duller  and  browner  in  advanced  stasres 
of  wear.  Very  old  individuals  are  apt  to  become  rusty  brownish  in 
worn  pelage,  and  on  this  account  to  differ  considerably  in  appearance 
fi'om  younger  ones  of  breeding  age. 

In  tracing  the  relationships  of  the  species,  color  and  size  are  of 
much  less  importance  than  cranial  modifications.  Besides  the  gen- 
eral form  of  the  skull,  the  chief  characters  of  taxonomic  value  are 
the  folIoA\dng:  Comparative  size  of  anterior  and  posterior  molars; 
depth  and  arrangement  of  reentrant  angles  in  molar  crowns;  length 
of  molariform  toothrows;  length  and  posterior  form  of  palatal  bridge; 
form  of  front als,  nasals,  and  interpterygoid  fossa;  and  size  and  form 
of  audit al  bullae.  Every  large  series  of  skulls  from  any  given  localit}^ 
shows  considerable  individual  variation,  but  always  within  definite 
limits.  The  differences  separating  species  are  well  marked  and 
constant. 


All  measurements,  unless  otherwise  stated,  are  in  millimeters,  taken 
as  follows : 

Total  length  (measured  before  skinning). — ^Nose  to  tip  of  tail  verte- 


brae, the  body  extender' 

Tail  vertehrse  (measured  before  skinning). — ^Base  of  upper  side  of 
tan  when  bent  at  right  angles  to  body,  to  end  of  tail  vertebrae. 

Hind  foot  (measured  before  skinning). — Heel  to  end  of  longest  claw. 

Basilar  lengtJi. — Basion  to  either  incisor  at  posterior  alveolar  border. 

Zygomatic  breadth. — Greatest  breadth  across  zygomata. 

Interorlital  breadth. — Breadth  of  interorbital  constriction. 

Length  of  nasals. — Greatest  length  of  nasals. 

Length  of  incisive  foramina. — Greatest  length  of  large  palatal 
foramina. 

Length  of  palatal  bridge. — Excavated  posterior  border  of  palate  to 
posterior  end  of  either  incisive  foramen. 

Alveolar  length  of  upper  molar  series. — Greatest  length  of  maxillary 
toothrow^  at  alveolar  border. 
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Subfamily  NEOTOMINiE  Merriam.o 

Characters. — Braincase  narrowing  gradually  anteriorly.  Molars 
rooted  or  semirooted;  the  crowns  prismatic  and  flat,  enamel  folds 
not  closely  crowded;  reentrant  angles  very  long,  extending  below 
alveolar  border  except  in  the  adult  state.  Outer  walls  of  antorbital 
vacuities  without  spines;  palate  excavated  mesially  between  pos- 
terior molars. 

RemarJcs. — The  subfamily  Neotominx  as  originally  restricted 
includes  the  living  genera  Neotoma,  Xenomys,  Hodomys,  Nelsonia, 
and  Teanopus,  and  the  extinct  genera  Tretomys  and  Ptyssophorus. 
The  genus  Neotomodon,  which  has  been  included  here  by  some  recent 
authors,  is  clearly  too  aberrant  and  belongs  nearer  the  Cricetinse. 
From  the  Neotominx  it  differs  chiefly  in  having  the  molar  crowns  half 
tuberculate  in  early  life;  in  the  shortness  of  the  reentrant  angles, 
which  even  in  quite  young  individuals  do  not  reach  the  alveoli;  and 
in  the  extension  of  the  palatal  bridge  to  the  posterior  plane  of  last 
molars.  On  the  other  hand,  Neotomodon  differs  in  important  respects 
from  all  the  other  Cricetinx  and  may  be  regarded  as  a  somewhat 
annectent  genus. 

Genus  NEOTOMA  Say  and  Ord. 

Neotoma  Say  and  Ord,  Journ.  Acad.  Nat.  Sci.  Phila.,  IV,  pt.  2,  pp.  345-349,  pis. 
XXI-XXII,  1825.    Type  Mus  floridanus  Ord. 

Generic  characters. — Molar  crowns  flat;  first  and  second  upper 
molars  with  middle  enamel  loops  undivided;  third  lower  molar  with 
two  transverse  enamel  loops  (not  S-shaped  as  in  all  the  other  genera 
of  the  subfamily);  bullae  oblique,  tapering  anteriorly. 

SUBGENERA  AND  MINOR  GROUPS. 

The  genus  Neotoma  is  here  divided  into  three  subgenera:  Neotoma^ 
Homodontomys,  and  Teonoma,  under  which  70  species  and  subspecies 
are  recognized.  The  subgenus  Homodontomys  is  characterized  for  the 
first  time. 

The  subgenus  Neotoma,  containing  56  species  and  subspecies,  is 
readily  divisible  into  six  rather  weU-marked,  yet  closely  related 
groups.  The  subgenera  Homodontomys  and  Teonoma  each  include  a 
single  group  of  very  closely  related  forms,  of  which  six  belong  to  the 
former  and  eight  to  the  latter.  The  arrangement  of  the  list  of  spe- 
cies and  subspecies  (see  pp.  14-15)  with  their  type  localities  will  in  a 
measure  show  the  affinities  of  the  various  forms,  and  to  a  less  extent 
those  of  the  groups  to  which  they  belong. 


aNeotominae  Merriam,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  228,  Sept.  24,  1894. 
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List  of  Species  tmd  Subspecies,  with  Type  Localities. 
Subgenus  NEOTOMA. 

Floridana  group: 

Xtotoma  floruhiuo  (Ord)  St.  Johns  River,  Fla. 

floridana  n(hi(fa  Bangs  Gibson,  Terrebonne  Parish,  La. 

fJoridana  iUinoensis  Howell  Wolf  Lake,  111. 

jiorida}ia  6«i7(7/<  Merriam  Valentine,  Cherry  County,  Nebr. 

Jioridana  attiratcri  Mearns  Turtle  Creek,  Kerr  County,  Tex. 

micropus  Baird  Charco  Escondido,  Tamaulipas,  Mexico. 

micropus  canescens  Allen  North  Beaver  River,  Okla. 

micropus  littoralis  Goldman  Alta  Mira,  Tamaulipas,  Mexico. 

micropus  planiceps  Goldman.  . .  .Rio  Verde,  San  Luis  Potosi,  Mexico. 
Albigula  group: 

Xcotoma  albiguh  Hartley  Near  Fort  Lowell,  Pima  County,  Ariz. 

albigula  venusta  True  Carriso  Creek,  San  Diego  County,  Cal. 

albigula  warren iMervmm  Gaume's  Ranch,  Baca  County,  Colo. 

albigula  m£lanara'MeniQ.m  Ortiz,  Sonora,  Mexico. 

albigula  leucodon  Merriam  San  Luis  Potosi,  San  Luis  Potosi,  Mexico. 

albigula  durangfe  Allen  San  Gabriel,  Durango,  Mexico. 

albigula  zacatecae.  Goldman  Plateado,  Zacatecas,  Mexico. 

latifro7is  Merriam  Querendaro,  Michoacan,  Mexico. 

?i-6Zsoni  Goldman  Perote,  Veracruz,  Mexico. 

palatina  Goldman  Bolaiios,  Jalisco,  Mexico. 

montezumse  Goldman  Zimapan,  Hidalgo,  Mexico. 

Intermedia  group: 

Keotoma  intermedia  Rhoads  Dulzura,  San  Diego  Countj^  Cal. 

intermedia  gilva  Rhoads  Banning,  Riverside  County,  Cal. 

intermedia  pretiosa  Goldman  Matancita,  Lower  California,  Mexico. 

interinedia  arenacea  Allen  San  Jose  del  Cabo,  Lower  California,  Mexico, 

intermedia  vidna  Goldman  Espiritu  Santo  Island,  Lower  California, 

Mexico. 

intermedia  perpallida  Goldman.  .  San  Jose  Island,  Lower  California,  Mexico. 

abbreviata  Goldman  San  Francisco  Island,   Lower  California, 

Mexico. 

nudicauda  Goldman  Carmen  Island,  Lower  California,  Mexico. 

>  bryanti  Merriam  Cedros  Island,  Lower  California,  Mexico, 

anthonyi  kWen  Todos   Santos   Island,    Lower  California, 

Mexico. 

martinensis  Goldman  San  Martin  Island,  Lower  California,  Mexico, 

Mexicana  group : 

Neotoma  mexicana  Baird  Near  Chihuahua,  Chihuahua,  Mexico. 

raexicana  fallax  Merriam  Gold  Hill,  Boulder  County,  Colo. 

mexicana  pinetorum  Merriam  San  Francisco  Mountain,  Ariz. 

mexicana  bullata  Merriam  Santa  Catalina  Mountains,  Ariz. 

mexicana  madrensis  Goldmsin  Near    Guadalupe    y    Calvo,  Chihuahua, 

Mexico. 

mexicana  sinalose  Allen  Tatameles,  Sinaloa,  Mexico. 

navus  Merriam  Sierra  Guadalupe,  Coahuila,  Mexico. 

torqvMa  Ward  Between  Tetela  del  Volcan  and  Zacualpam 

Amilpas,  Morelos,  Mexico. 

distincta  Bangs  Texolo,  Veracruz,  Mexico. 

tropicalis  Goldman  Totontepec,  Oaxaca,  Mexico. 
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Mcxiraua  group — Continued. 

Xeoioma  parvidens  Goldman  Juquila,  Oaxaca,  Mexico. 

ferruginea  Tomes  Duena.s,  Guatemala. 

ferruginea  chamula  Goldman.  .  .  .Near  San  Oistobal,  Chiapa.s,  Mexico. 

ferruginea  solitaria  Goldman  Nenton,  Guatemala. 

ferruginea  isthmica  Goldman  Iluilotepec,  Oaxaca,  Mexico. 

ferruginea  picta  Goldman  Near  Chilpancingo,  Guerrero,  Mexico. 

ferruginea  tenuicauda  Merriam. .  .Sierra  Nevada  de  ("olirna,  Jali.sco,  Mexico. 

ferruginea  ochracea  Goldman  Atemajac,  Oaxaca,  Mexico. 

chrysomelas  Allen  Matagalpa,  Nicaragua. 

Desertorum  group: 

Neoloma  desertorum  Merriam  Furnace  Creek,  Death  Valley,  Cal. 

lepida  Thomas  'i'ype  locality  unknown. 

lepida  stephensi  Goldman  llualpai  Mountains,  Ariz. 

groWmam  Merriam  Saltillo,  Coahuila,  Mexico. 

Pennsylvanica  group : 

Neotoma  magisler  Baird  Bone  caves  near  Carlisle,  Pa. 

pennsylvanica  Stone  South  Mountain,  Cumberland  County,  Pa. 


Subgenus  HOMODONTOMYS. 

Fuscipes  group : 

Neotoma  fuscipes  Baird  Petaluma,  Sonoma  County,  Cal. 

fuscipes  streatori  Merriam  Carbondale,  Amador  County,  Cal. 

fuscipes  annectens  Elliot  Portola,  San  Mateo  County,  Cal. 

fuscipes  simplex  True  Fort  Tejon,  Cal. 

fuscipes  mohavensis  Elliot  Oro  Grande,  Mohave  Desert,  Cal. 

fuscipes  macrotis  Thomas  San  Diego,  San  Diego  County,  Cal. 


Subgenus  TEONOMA. 

Cinerea  group : 

Neotoma  cinerea  (Ord)  Great  Falls,  Cascade  County,  Mont. 

cinerea  rfmmmonc?!  (Richardson). "Rocky  Mountains  in  latitude  57°,"  Al- 
berta, Canada. 

cinerea  saxamans  Osgood  Bennett,  British  Columbia,  Canada. 

cinerea  occidentalis  Baird  Shoalwater  Bay,  Pacific  County,  Wash. 

cinerea fusca  True  Fort  Umpqua,  Douglas  County,  Oreg. 

cinerea  orolestes  Merrmm  Saguache  Valley,  Saguache  County,  Colo. 

cinerea  arizonx  Merriam  Keam  Canyon,  Apache  County,  Ariz. 

cinerea  rupicola  KWen  Corral  Draw,  southeastern  base  of  Black 

Hills,  S.  Dak. 

Key  to  Subgenera. 

a.  Tail  terete,  not  bushy. 

6.  Maxillary  tooth  row  much  narrower  posteriorly  than  anteriorly;  middle  lobe  of 

last  upper  molar  not  divided  by  inner  reentrant  angle  Neotoma  (p.  20) 

h\  Maxillary  tooth  row  slightly  narrower  posteriorly  than  anteriorly;  middle 
lobe  of  last  upper  molar  partially  or  completely  divided  by  inner  reentrant 

angle  Homodontomys  (p.  86) 

a^.  Tail  flattened  and  bushy  Teonoma  (p.  94) 
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Key  to  Species  and  Subspecies. 

(Based  on  typical  adults.) 

I.  Subgenus  NEOTOMA. 

(I.  First  upper  molar  wixh  aiuerointernal  reentraift  angle  shallow  or  absent,  reaching 
not  more  than  half  way  across  anterior  lobe. 
6.  Smaller  (total  length  less  than  320,  or  tail  slightly  bushy). 
c.  Pelage  long,  soft,  and  silky  (mainland  forms). 
d.  Tail  normally  haired,  sharply  bicolor. 

e.  Bullae  larger.   (West and  north  of  Colorado  River. )...iV.  desertorum  (p.  76) 

e^.  Bullae  smaller.    (Northeastern  Mexico.)  N.  goldmani  (p.  SI) 

d\  Tail  slightly  bushy,  nearly  unicolor. 
e.  Color  paler,  more  yellowish.    (Northeastern  Arizona;  northwestern  New 

Mexico.)  N.  lepida  (p.  79) 

e^.  Color  darker,  more  brownish.    (Central  Arizona;  central-western  and 

southwestern  New  Mexico.)  N.  I.  stephensi  (p.  80) 

c^.  Pelage  short  and  coarse.    (San  Francisco  Island,  Gulf  of  California.) 

JV.  abbreviata  (p.  49) 

2/.  Larger  (total  length  more  than  320). 
c.  Interpterygoid  fossa  wider  (about  4  or  more),  broadly  excavated  near  posterior 
plane  of  molars;  bullae  relatively  smaller. 
d.  Palate  concave  or  emarginate  posteriorly. 
€.  Tail  unicolor  or  nearly  so. 
/.  Color  duller,  more  cinnamon.    (Eastern  Florida;  Georgia;  South  Caro- 
lina.) N.fioridana  (p.  21) 

Color  brighter,  more  ochraceous.    (Louisiana;  Mississippi;  Alabama; 

eastern  Texas;  southern  Arkansas.)  N.f.  rubida  (p.  22) 

.  Tail  sharply  bicolor. 
/.  Tail  less  than  175. 

g.  Maxillary  tooth  row  averaging  more  than  9.    (Nebraska;  Colorado; 

Kansas.)  N.f.  baileyi  (p.  24) 

g' .  Maxillary  tooth  row  averaging  less  than  9.    (Texas;  Oklahoma.) 

N.  f.  attwateri  (p.  26) 

f\  Tail  more  than  175.    (Illinois.)  N.f.  illinoensis  (p.  23) 

d\  Palate  with  posterior  median  projection,  or  color  slaty  grayish. 
e.  Color  slaty  grayish. 
/.  Frontals  upturned  along  sides. 

g.  Larger  (hind  foot  averaging  about  40);  color  darker.    (Lower  Rio 
Grande  Valley  and  north  through  central  Texas  to  southern  Kan- 
sas.) N.  micropus  (p.  26) 

^7^  Smaller  (hind  foot  averaging  about  37);  color  paler.    (New  Mexico; 
western  Texas;  western  Oklahoma;  south  to  Jaral,  Coahuila.) 

N.  m.  canescens  (p.  28) 
Frontals  not  upturned  along  sides.    (San  Luis  Potosi.) 

N.  m.  planiceps  (p.  30) 

e^.  Color  brownish.    (Southern  Tamaulipas.)  N.  m.  littoralis  (p.  29) 

</.  Interpterygoid  fossa  narrower  (about  3.2  or  less),  not  broadly  excavated  near 
posterior  plane  of  molars;  bullae  relatively  larger. 
d.  Rostrum  shorter,  heavier.    (Mohave  Desert,  Colorado  River  Valley,  and 
eastward  to  Texas;  south  over  plateau  region  of  Mexico.) 
e.  Sphenopalatine  vacuities  present. 
/.  Frontals  moderately  broad  posteriorly,  the  sides  projecting  only  slightly. 
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g.  Tail  sharply  bicolor. 
h.  Fur  on  throat  and  chost  pure  white  to  roots. 
i.  Smaller  (hind  foot  avera<i;ing  about  32).    (Arizona,  except  western 
part;  New  Mexico,  excei)t  northeastern  part;  western  Texas; 
south  through  eastern  ('hihuahua  and  western   Coahuila  to 

Jimulco.)  N.  albigula  (p.  81) 

i  .  Larger  (hind  foot  averaging  more  than  32). 
j.  Paler.    (Ranges  in  United  States,  excapi  lower  Colorado  River 
Valley.) 

k.  Upper  parts  pinkish  buffy.    (Lower  Colorado  River  Valley; 

Mohave  Desert.)  N.  a.  venusta  (p.  33) 

F.  Upper   parts   vinaceous   buffy.    (Southeastern  Colorado; 

northeastern  New  Mexico.)  N.  a.  warreni  (p,  34) 

f.  Darker.    (Ranges  wholly  in  Mexico.) 

k.  P>ontals  nearly  fiat  above,  lateral  margins  not  decidedly  up- 
turned nor  convex  posteriorly.  (Western  Durango;  south- 
ern (Jhihuahua.)  N.  a.  durangx  (p.  37) 

F.  Frontals  with  lateral  margins  decidedly  upturned  and  convex 
posteriorly. 

I.  Paler.    (High  plateau  region  from  Hidalgo  to  northwestern 

NuevoLeon  N.  a.  leucodon  (p.  36) 

V.  Darker.    (Mountains  of  western  Zacatecas.) 

N.  a.  zacatecx  (p.  38) 
h\  Fur  on  throat  and  chest  more  or  leas  plumbeous  basally. 

i.  Paler.    (Sonora.j  N.  a.  melanura  (p.  35) 

V.  Darker.    (Zimapan,  Hidalgo.)  N.  montezumx  (p.  41) 

g\  Tail  unicolor.    (Perote,  Veracruz.)  N.  nelsoni  (p.  39) 

f\  Frontals  very  broad  posteriorly,  the  sides  strongly  projecting  as  supra- 
orbital shelves.    (Querendaro,  Michoacan.)  N.  latifrons  (p.  38) 

€^ .  Sphenopalatine  vacuities  absent.    (Bolanos,  Jalisco.)  .N.  palatina  (p.  40) 
d\  Rostrum  longer,  more  slender.    (Pacific  coast  region  west  of  Mohave  Des- 
ert and  Colorado  River  Valley,  from  near  Monterey,  Cal.,  to  Cape  San 
Lucas,  including  islands  along  coasts  of  Lower  California.) 
e.  Outer  sides  of  hind  legs  not  conspicuously  blackish. 
/.  Hind  foot  not  more  than  37. 

g.  Hind  foot  averaging  less  than  35.    (Mainland  forms.) 
h.  Upper  parts  darker,  more  grayish.    (Pacific  coast  region,  except 
most  arid  portions,  from  near  Monterey,  Cal.,  to  Sierra  de  la 

Laguna,  Lower  California.)  N.  intermedia  (p.  42) 

y.  Upper  parts  paler,  more  buffy.    (Desert  regions  from  southwestern 

California  to  central  Lower  California.)  N.  i.  gilva  (p.  44) 

g\  Hind  foot  averaging  more  than  35.    (Insular  forms.) 
h.  Darker.    (Espiritu  Santo  Island,  Lower  California.) 

N.  i.  vicina  (p.  48) 

¥.  Paler.    (San  Jose  Island,  Lower  California.).  iV.  i.  perpallida  (p.  48) 
Hind  foot  more  than  37. 
g.  Frontals  less  abruptly  broadening  between  lachrymals. 
h.  Tail  averaging  less  than  180;  bullse  large. 
i.  Interpterygoid  fossa  narrower.    (Carmen  Island,  Lower  Califor- 
nia.) N.  nudicauda  (p.  51) 

t  .  Interpterygoid  fossa  wider.    (Margarita  Island,  Magdalena  Island, 
and  adjacent  coast  of  Lower  Calif ornia.)...iV'.  i.  pretiosa  (p.  46) 
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h\  Tail  avorairini;  inoro  than  ISO;  bulUf  small,    ((.'ape  region  of  Lower 

California,  except  high  mountains.)  .V.  i.  arenacea  (p.  47) 

Frontals  more  abruptly  broadening  between  lachrymals,  (Cedros 

Island,  Lower  California.)  .V.  hryanli  (p.  51) 

.  Outer  sides  of  hind  legs  conspicuously  blackish. 

/.  Nasiils  reaching  posteriorly  beyond  plane  of  lachrymals.    (San  Martin 

L^land,  Lower  California.)  N.  martinensis  (p.  53) 

f\  Nasals  not  reaching  pcxsteriorly  to  plane  of  lachrymals.    (Todos  Santos 

Island,  L(nvcr  California.)  N.  anthonyi  (p.  52) 

a' .  First  upper  molar  with  anterointernal  reentrant  angle  deep,  reaching  more  than 
half  way  across  anterior  lobe. 
6.  Smaller  (hind  foot  40  or  less). 
c.  Ground  color  above  plainer,  mainly  grayish.    (North  of  latitude  22°  30^.) 
d.  Frontals  without  convex  projecting  supraorbital  shelves. 
e.  RuUfe  larger. 
/.  Bulhie  more  rounded. 

g.  Averaging  smaller.    (Mexico;  western  Texas;  southern  New  Mexico; 
southern  Arizona.) 
h.  Paler.    (Eastern  basal  slopes  of  Sierra  Madre  and  desert  ranges  from 

northern  Durango  to  southern  Arizona.)  X.  mexicana  (p.  54) 

h\  Darker.    (Higher  parts  of  Sierra  Madre  from  northern  Chihuahua 

and  Sonora  to  Zacatecas.)  X.  m.  madrensis  (p.  60) 

g^.  Averaging  larger.    (Ranges  wholly  in  United  States.) 
h.  Paler.    (Colorado;  New  Mexico,  except  western  part.) 

X.  m.fallax  (p.  56) 

y.  Darker.    (Arizona;  western  New  Mexico). .  A^.  m.  pin^^orww  (p.  58) 
Bullae  more  elongated,  narrower  anteriorly.    (Santa  Catalina  Mountains, 

Arizona.)  N.  m.  hullata  (p.  59) 

.  Bullae  smaller.    (Western  basal  slopes  of  Sierra  Madre  from  southern  Sina- 

loa  to  Sonora.)  X.  m.  sinalose  (p.  60 j 

d^.  P>ontals  with  convex  projecting  supraorbital  shelves.  (Coahuila.) 

X.  navus  (p.  61; 

c^.  Ground  color  above  richer,  mainly  bright,  ochraceous  buffy,  or  rufous.  (South 
of  latitude  22°  30'.  j 
d.  Hind  foot  less  than  40. 

e.  Color  of  sides  not  encroaching  on  underparts, 
/.  Upper  parts  orange  buffy  or  rufous. 
g.  Upper  parts  orange  buffy. 

h.  Nasals  truncate  or  bluntly  pointed  posteriorly. 
i.  Hind  foot  more  than  32. 
j.  Nasals  moderately  broad  posteriorly. 
k.  Hind  foot  36  or  more. 

/.  Zygomata  decidedly  narrower  anteriorly  than  posteriorly. 

(Nicaragua.)  X.  chrysomelas  (p.  74) 

V .  Zygomata  not  decidedly  narrower  anteriorly  than  poste- 
riorly.   (Arid  coastal  plains  and  interior  valleys  of 
Oaxaca  and  west-central  Chiapas.).  A^./.  isthmica  (p.  71) 
F.  Hind  foot  less  than  36.    (Sierra  Madre  in  Guerrero  and 


Oaxaca.)  X.f.  picta  (p.  72) 

f.  Nasals  attenuate  posteriorly.    fNenton,  Guatemala.) 

X.f.  solitaria  (p.  70) 

i^.  Hind  foot  32  or  less.    (Juquila,  Oaxaca.)  X.  parvidens  (p.  66) 


Nasals  deeply  emarginate  posteriorly.    (Duenas,  Guatemala.) 

X.  ferruginea  (p.  67) 
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g^.  Upper  parts  cinnamon  rufous. 
h.  Larpjor  (hind  foot  37  or  more).    (Mountains  of  central  Chiapas  and 

southwestern  Guatemala.)  ^V. /.  chamula  (p.  09) 

¥.  Smaller  (hind  foot  less  than  37).    (Colima;  Jalisco;  Michoacan.) 

N.f.  tenuicauda  (p.  73) 

Upper  parts  ochraceous  buffy. 

g.  Paler.    (Atemajac,  Jalisco.)  X.f.  ochracea  (p.  74) 

g\  Darker.    (High  mountains  of  Mexico  [state];    Morelos;  Hidalgo; 

Puebla;  Tlascala.)  N.  torquata  (p.  63) 

Color  of  sides  encroaching  on  underparts.    (Totontepec,  Oaxaca.) 

N.  tropicalis  (p.  65) 

d\  Hind  foot  about  40.    (Texolo,  Veracruz.)  N.  distincta  (p.  64) 

6'.  Larger  (hind  foot  more  than  40).    (Appalachian  Mountain  region.) 

c.  Mandibular  tooth  row  less  than  9.6  X.  pennsylvanica  (p.  84) 

(/.  Mandibular  tooth  row  9.6  or  more  (extinct)  N.  magister  (p.  82) 

n.  Subgenus  HOMODONTOMYS. 

a.  Larger  (hind  foot  usually  more  than  40; . 

b.  Bullae  smaller;  palate  concave  or  emarginate  posteriorly.    (Coast  region  north  of 

San  Francisco.)  N.fuscipes  (p.  87) 

y.  Bullae  larger;  palate  convex  or  with  blunt  posterior  median  projection.  (Coast 

region  immediately  south  of  San  Francisco.)  :  N.f.  annectens  (p.  90) 

a'.  Smaller  (hind  foot  usually  less  than  40). 
6.  Upper  parts  darker  (mainly  brownish), 
c.  Hind  foot  clouded  with  dusky.    (Coast  region  from  Salinas,  California,  to  north- 
ern Lower  California.)  N.f.  macrotis  (p.  93) 

(/.  Hind  foot  pure  white.    (West  slope  Sierra  Nevada,  California,  from  Tehama 

County  to  Milo,  Tulare  County.)  N.f.  streatori  (p.  89) 

b^.  Upper  parts  paler  (mainly  ochraceous  buff  or  grayish), 
•c.  Upper  parts  ochraceous  buff.    (Southern  part  of  Sierra  Nevada.) 

N.f.  simplex  (p.  91 ) 

(/.  Upper  parts  brownish  gray.    (Mohave  Desert.)  . . .  N.f.  mohavensis  (p.  92) 

ni.  Subgenus  TEONOMA. 

a.  Sphenopalatine  vacuities  absent  or  very  small. 
b.  Underside  of  tail  not  dusky, 
c.  Nasals  broad,  truncate  or  blunt  posteriorly. 
d.  Longest  hairs  in  tail  usually  less  than  30. 

e.  Upper  parts  paler,  grayish  buff  to  ochraceous  buff.  (Mountains  of  Mon- 
tana, Idaho,  southeastern  Wyoming,  and  of  western  Utah;  northern  Ari- 
zona; central  Nevada  and  east-central  California.)  N.  cinerea  (p.  95) 

e^.  Upper  parts  darker,  the  buff  more  obscured  by  dusky  hairs;  outer  sides  of 
ankles  more  dusky,  contrasting  more  strongly  with  white  of  feet. 
(Pacific  coast  region  west  of  range  of  cinerea.) .  N.  c.  occidentalis  (p.  101) 
d\  Longest  hairs  in  tail  usually  more  than  30.    (Rocky  Mountains  north  of 

United  States.)  N'.  c.  drummondi  (p.  99; 

Nasals  attenuate  and  acutely  pointed  posteriorly  N.  c.  saxamans  (p.  100) 

y.  Underside  of  tail  dusky  N.  c.fusca  (p.  103) 

a\  Sphenopalatine  vacuities  large  and  widely  open. 
b.  Upper  parts  ochraceous  buff, 
c.  Larger  (hind  foot  usually  more  than  40);   tail  more  bushy;   color  darker. 
(Chiefly  mountains  in  Wyoming,  Colorado,  and  New  Mexico.) 

N.  c.  orolestes  (p.  104) 

Smaller  (hind  foot  usually  less  than  40);  tail  less  bushy;  color  paler.  (Ari- 
zona; southern  Utah;  northwestern  New  Mexico.)  N.  c.  arizonx  (p.  106) 

b\  Upper  parts  cream  buff  N.  c.  rupicola  (p.  107) 
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Subgenus  NEOTOMA  Say  and  Ord. 

[TU.  I  VI;  PI.  VII,  lig.  4.) 

Type. —  Musforuianus  Ord,  fmin  eastern  Florida. 

Di^tribuiion. — Southern  half  of  North  America,  from  the  northern 
part  of  the  United  States,  except  the  upper  Mississippi  Valley,  to 
Nicaragua. 

Subgeneric  characters. — Maxillary  toothrow  decidedly  broader 
anteriorly  than  posteriorly;  first  upper  molar  with  anterointernal 
reentrant  angle  varying  from  deep  to  shallow  or  obsolete;  third 
upper  molar  with  middle  loop  undivided  by  deepening  of  reentrant 
angles;  interpterygoid  fossa  varying  from  wide  to  narrow;  buUse 
variable  in  size;  frontals  constricted  near  or  anterior  to  middle;  tail 
terete,  tapering,  and  short  haired;  hind  foot  naked  below  along  outer 
side  at  least  to  tarsometatarsal  joint. 

RemarliS. — The  subgenus  Neotoma  is  composed  of  several  minor 
groups,  most  of  which  are  rather  closely  related,  but  not  all  are  of 
equal  rank.  Neotoma  pennsylvanica,  whose  pecuhar  characters 
have  been  pointed  out  by  Merriam,®  presents  a  departure  from  the 
type  species.  It  shows  no  tendency  to  subdivide  and  may  be  the 
survivor  of  a  group  now  appro acliing  extinction.  Neotoma  mexicana 
is  a  characteristic  member  of  a  highly  plastic  group  occupying  the 
backbone  of  the  continent  from  northern  Colorado  to  Nicaragua. 
All  the  members  of  this  group  agree  ^\T.th  Hodomys  and  Xenomys 
in  the  retention  of  a  long  and  deep  anterointernal  reentrant  angle 
in  the  first  upper  molar.  The  primitive  nature  of  this  character  is 
suggested  by  its  presence  in  Tretomys,  the  earliest  member  of  the 
subfamily  whose  upper  molars  are  known.  The  small  group  typified 
by  Neotoma  lepida  shows  differentiation  in  the  direction  of  Teaiiopus — 
perhaps  a  more  modern  offshoot,  notably  in  the  shortness  of  the 
anterointernal  reentrant  angle  in  the  first  upper  molar  (entirely 
absent  through  wear  in  adults),  the  length  and  slenderness  of  the 
angle  of  the  mandible,  and  in  the  remarkable  inflation  of  the  audital 
bullae.  Between  these  three  somewhat  divergent  branches  are  the 
closely  related  alhigula  and  intermedia  groups,  which  are  nearer  the 
type  species  and  tend  to  bridge  the  gaps.  In  the  more  essential 
characters  all  the  groups  agree  so  closely  that  further  subgeneric 
division  seems  undesirable. 


oProc.  Acad.  Nat.  Sci.  Phila.,  pp.  240-241,  Sept.  24,  1894. 
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NEOTOMA  FLORIDANA  (Ord). 
Florida  Wood  Rat. 
(PL  I,  figH.  1,  la;  PI.  VII,  fig.  4.) 

Mus  fioridanus  Ord,  BulL  Soc.  Philom.  Paris,  pp.  181-182,  December,  1818. 

N[eotoma]  Jloridana  Say  and  Ord,  Joum.  Acad.  Nat.  Sci.  Phila.,  IV,  pt.  2,  p.  346, 
1825.  Type  from  St.  Johns  River,  Fla,  probably  near  Jacksonville,  Duval 
County.  (See  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  XXVIIT,  p.  184,  Mar.,  1898.) 
No  type  specimen  designated. 

Distribution. — Atlantic  coast  region  from  South  Carolina  to  Sebas- 
tian, Fla.    Austi"orij)arian  Zone. 


Fig.  2.— Distribution  of  Neotoma  floridana  and  subspecies. 


General  characters. — Size  large;  ears  medium;  tail  long,  nearly 
concolor,  scantily  haired;  color  dark.  Related  to  N.  micropus,  but 
differing  in  color  and  cranial  characters. 

Color. —  Winter  pelage :  General  color  above  pale  cinnamon,  bright- 
est along  sides,  becoming  broccoli  brown  or  brownish  drab  on  head 
and  outer  sides  of  legs,  much  darkened  over  top  of  head  and  back  by 
blackish  hairs;  feet  white;  under  parts  creamy  white,  the  fur  basally 
plumbeous  along  sides  of  belly;  tail  dusky  above,  slightly  paler  below. 
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Skull. — Skull  large  and  rather  elongated;  ascending  branches  of 
premaxilhv  very  long,  reaching  posteriorly  far  beyond  nasals;  frontals 
broad,  interorbital  constriction  anterior  to  middle;  palatal  bridge 
shorter  than  incisive  foramina;  sphenopalatine  vacuities  rather 
small:  interpterygoid  fossa  very  large,  broadly  excavated,  rounded 
anteriorly;  prosplienoid  deeply  constricted;  bullae  small,  short,  and 
rounded;  first  upper  molar  with  anterointemal  reentrant  angle 
moderately  developed.  Compared  vrith  N.  micropus,  the  skull  is 
more  elongated;  rostrum  longer;  nasals  narrower  posteriorly;  palate 
without  posterior  median  projection  (present  in  micropus);  bullae 
more  rounded. 

Miasunments. — Average  of  3  adults  from  Enterprise,  Fla. :  Total 
length,  409;  tail  vertebrae,  189;  hind  foot,  38.5.  Slcull  (average  of 
same):  Basilar  length,  40.4;  zygomatic  breadth,  25.7;  interorbital 
breadth,  6.4;  length  of  nasals,  19.5;  length  of  incisive  foramina,  11; 
length  of  palatal  bridge,  6.8 ;  alveolar  length  of  upper  molar  series,  8.9. 

RemarJcs. — Xeotoma  jloridana  is  the  type  species  of  the  genus. 
Aside  from  its  subspecies  it  requires  comparison  \nth  only  N.  micro- 
pm,  fi'om  which  it  differs  decidedly  in  color.  No  specimens  from 
western  Florida  have  been  examined,  but  the  essential  differences 
separating  typical  A.  jloridana  from  N.  f.  rubida  are  so  sHght  that 
intergradation  may  be  expected  to  occur  in  that  general  region. 

Specimens  examined. — Total  number  52.  from  localities  as  follows: 

Florida:  Enterprise,  5;  Fort  Gardner,  Kissimmee  River,  4;  Kissimmee,  1; 
Lake  Harney,  15;  Lake  Kissunmee,  1;  Micco,  1;  San  Mateo,  1;  Sebas- 
tian, 1. 

Georgia:  Riceboro  (Leconte  Plantation),  17;  St.  Simon  Island,  1;  Savannah,  2. 
South  Carolina:  Frogmore,  3. 

NEOTOMA  FLORIDANA  RUBIDA  Bangs. 
Ruddy  Wood  Rat. 
(PI.  I,  figs.  2,  2a.) 

Neotoma  jloridana  rubida  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  XVIII,  No.  7,  pp.  185- 
186,  March,  1898.  T\T)e  from  Gibson,  Terrebonne  Parish,  La.;  No.  2872,  $  ad., 
collection  of  E.  A.  and  0.  Bangs;  collected  by  F.  L.  Small,  April  4,  1895. 

Distribution. — Lower  Mississippi  Valley  and  Gulf  coast,  from 
southwestern  Alabama  to  eastern  Texas,  north  to  eastern  Arkansas. 
Austroriparian  Zone. 

General  characters. — Size  averaging  shghtly  larger  than  N.  jloridana; 
color  redder;  differing  also  in  slight  cranial  characters. 

Color. — FresJi  pelage:  Upper  parts  vary  from  cinnamon  to  dark 
ochraceous  buff,  purest  along  cheeks  and  sides,  becoming  browTiish 
drab  on  middle  of  face  and  outer  sides  of  legs,  moderately  darkened 
over  top  of  head  and  back  by  dusky  hairs;  feet  white;  under  parts 
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creamy  white;  tail  nearly  unicolor,  blackish  above,  in  some  speci- 
mens slightly  paler  below. 

Skull. — Closely  resembling  that  of  N.  Jloridana,  but  slightly  larger; 
nasals  broader  posteriorly;  incisive  foramina  usually  shorter;  palatal 
bridge  averaging  longer;  presphenoid  less  constricted. 

Measurements. — Average  of  6  adults  from  Ilouma,  La.:  Total 
length,  404;  tail  vertebrse,  195;  hind  foot,  41.  Skull  (average  of 
same):  Basilar  length,  42.7;  zygomatic  breadth,  26.9;  interorbital 
breadth,  6.8;  length  of  nasals,  20.1;  length  of  incisive  foramina, 
10.1;  length  of  palatal  bridge,  8.9;  alveolar  length  of  upper  molar 
series,  9.4. 

Remarks. — N.  f.  ruhida  is  a  slightly  differentiated  form,  probably 
intergrading  with  Jloridana  in  western  Florida;  with  attwateri  in  east- 
ern Texas;  and  with  haileyi  in  northeastern  Texas  and  southern  Ar- 
kansas. Its  rich  coloration  readily  separates  it  from  the  two  latter 
subspecies. 

Specimens  from  Tallulah,  in  northeastern  Louisiana,  are  less  red- 
dish in  color  than  the  typical  form  from  farther  down  the  Mississippi, 
and  their  more  distinctly  bicolor  tails  suggest  gradation  toward 
illinoensis. 

Specimens  examined. — Total  number  87,  from  the  following  locali- 
ties: 

Louisiana:  Franklin,  2;  Houma  (near  type  locality),  15;  Tallulah,  3. 
Alabama:  Castleberry,  1;  Mobile  Bay,  8. 
Arkansas:  McGehee,  3. 

Mississippi:  Bay  St.  Louis,  20;  Hancock  County,  6;  Washington,  6. 
Texas:  Sour  Lake,  22;  Texarkana,  1.  . 

NEOTOMA  FLORIDANA  ILLINOENSIS  Howell. 
Illinois  Wood  Rat 

Neotoma  Jloridana  illinoensis  Howell,  Proc.  Biol.  Soc.  Wash.,  XXII,  pp.  28-29,  March 
23,  1910.  Type  from  Wolf  Lake,  Illinois;  No.  167752,  9  ad.,  U.  S.  National 
Museum  (Biological  Survey  Collection);  collected  by  John  Johnson,  January  12, 
1910. 

Distribution. — Swamp  region  of  southern  Illinois,  and  southward 
to  northeastern  Arkansas.  Austroriparian  division  of  Lower  Austral 
Zone. 

General  characters. — Most  like  N.  f.  ruhida;  size  and  proportions 
about  the  same;  color  grayer;  tail  bicolor  instead  of  dark  all  round. 
In  color  rather  closely  resembling  N.f.  haileyi  in  worn  summer  pelage, 
decidedly  darker  than  haileyi  in  winter  coat;  tail  darker  above  and 
longer. 

Color. — Upper  parts  dull  buffy  mixed  with  black,  the  black  hairs 
more  numerous  over  top  of  head  and  back;  face  grayish;  outer  sides 
of  hind  legs  brownish;  under  parts  white,  the  fur  pure  white  to  roots 
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except  that  it  is  plumbeous  basally  along  flanks  and  in  some  speci- 
mens across  belly;  feet  white;  tail  blackish  above,  dull  white  below. 

Cranial  characters. — Skull  most  like  that  of  N.  f.  i-uhida  in  general 
form,  but  zygomata  more  squarel}^  spreading  anteriorly,  the  sides 
more  nearly  parallel;  posterior  border  of  palate  emarginate,  instead 
of  evenly  concave  as  in  the  other  forms  of  the  floridana  group ;  spheno- 
palatine vacuities  reduced  to  very  narrow  slits.  Compared  with  that 
of  X.  f.  haileyi  the  skull  has  longer  rostrum  and  differs  otherwise  in 
the  same  characters  as  from  ruhida. 

Meamrements. — Average  of  8  adult  topotypes:  Total  length,  403 
(390-412) ;  tail  vertebra?,  195  (187-203) ;  hind  foot,  38  (36-40).  SJcull: 
Average  of  5  adults:  Basilar  length,  40.8;  zygomatic  breadth,  25.3; 
interorbital  breadth,  6.8;  length  of  nasals,  19.9;  length  of  incisive 
foramina,  10;  length  of  palatal  bridge,  8.7;  alveolar  length  of  upper 
molar  series,  9.3. 

Remarlcs. — Although  a  well-marked  subspecies,  N.  f.  illinoensis 
seems  more  nearly  related  to  N.f.  ruhida  than  to  any  other  form,  and 
the  ranges  of  the  two  may  meet  on  the  swampy  bottom  lands  border- 
ing the  Mississippi  River.  Gradation  of  N.f.  ruhida  toward  illinoensis 
is  suggested  by  less  reddish  color  of  upper  parts  and  more  distinctly 
bicolor  tails  of  specimens  from  Tallulah,  in  northeastern  Louisiana, 
and  from  McGehee,  in  southeastern  Arkansas,  v/hen  compared  with 
typical  ruhida  horn  farther  down  the  Mississippi.  In  general  color 
illinoensis  approaches  N.  floridana  but  is  distinguished  by  grayer  face 
and  more  sharply  bicolored  tail. 

Specimens  examined. — Total  number  22,  from  the  following  locali- 
ties: 

Illinois:  Wolf  Lake  (type  locality),  15. 
Arkansas:  Big  Creek  (Turrell  P.  O.),  7. 

NEOTOMA  FLORIDANA  BAILEYI  Merriam. 
Bailey  Wood  Rat. 
(PI.  I,  figs.  3,  3a.) 

Ncotoma  haileyi  Merriam,  Proc.  Biol.  See.  Wash.,  IX,  p.  123,  July  2,  1894.  Type  from 
Valentine,  Cherry  County,  Nebr. ;  No.  t^\\,  9  ad.,  Merriam  Collection;  collected 
by  Vernon  Bailey,  June  16,  1888. 

Neotoma  campestris  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VI,  pp.  322-323  [author's  sepa- 
rates issued  November  7],  1894.  Type  from  Pendennis,  Lane  County,  Kans.; 
No.  Ifff,  ^  ad.,  American  Museum  Natural  History,  New  York;  collected  by 
W.  W.  Granger,  May  8,  1894. 

Neotorna  floridana  haileyi  Bailey,  North  American  Fauna,  No.  25,  pp.  109-110,  October 
24,  1905. 

Distrihution. — Upper  Sonoran  and  CaroKnian  divisions  of  Upper 
Austral  Zone  from  southwestern  South  Dakota  to  southern  Kansas, 
west  to  Pueblo,  Colo. 
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General  characters. — Similar  to  N.  floridana,  but  polage  longer  and 
fuller;  color  grayer;  tail  shortei',  longer  haired,  bicolored;  cranial 
characters  also  different.  In  summer  pelage  closely  resembling  N.  f. 
attwateri. 

Color. — Fresh  winter  ^pelage:  Upper  parts  creamy  buff,  varying  to 
buffy  gray,  clearest  along  sides,  thinly  overlaid  dorsally  with  dusky 
hairs;  feet  and  under  parts  \^^}lite,  the  fur  basally  plumbeous  along 
sides  of  belly;  tail  sharply  bicolor,  brownish  gray  above,  white  below. 
Worn  pelage  (spring,  summer,  and  fall) :  Above,  varying  shades  of 
dark  rusty  brown. 

Skull. — In  general  form  similar  to  that  of  N.  Jioridana,  but  nasals 
shorter,  broader  posteriorly;  ascending  branches  of  premaxillse 
shorter;  zygomata  more  widely  spreading  posteriorly;  incisive  fo- 
ramina shorter;  palatal  bridge  longer.  Compared  with  N.  f.  ruhida 
the  rostrum  is  shorter;  nasals  shorter,  narrowing  more  abruptly  pos- 
teriorly. From  N.  f.  attwateri  the  skull  differs  chiefly  in  heavier 
dentition. 

Measurements. — Average  of  5  adult  topotypes:  Total  length,  369; 
tail  vertebrae,  160;  hind  foot,  39.7.  SJcull  (average  of  same) :  Basilar 
length,  40.4;  zygomatic  breadth,  26;  interorbital  breadth,  6.7;  length 
of  nasals,  18.7;  length  of  incisive  foramina,  9.2;  length  of  palatal 
bridge,  8.6;  alveolar  length  of  upper  molar  series,  9.2. 

Remarlcs. — Color  variations  due  to  seasonal  differences  in  pelage 
are  perhaps  greater  in  haileyi  than  in  any  other  round-tailed  member 
of  the  genus.  The  pale  winter  pelage  contrasts  strongly  with  the 
dark  rusty  brownish  summer  coat.  Although  differing  remarkably 
in  proportions,  color,  and  cranial  characters  horn  Jioridana,  complete 
intergradation  through  attwateri  and  ruhida  seems  certain.  In  essen- 
tial characters  haileyi  and  attwateri  are  much  alike  and  in  summer 
pelage  often  difficult  to  separate.  Specimens  from  Oklahoma  and 
Arkansas  are  intermediate. 

Topotypes  of  N.  campestris  and  specimens  from  other  localities  in 
western  Kansas  and  eastern  Colorado  are  paler  than  typical  haileyi 
and  represent  a  slightly  differing  geographic  race,  which  seems 
scarcely  worthy  of  recognition  by  name.  Specimens  from  eastern 
Kansas  are  somewhat  darker  than  typical  haileyi. 

Specimens  examined. — Total  number  76,  from  the  following  locali- 
ties: 

Nebraska:  Cody  (10  miles  south),  5;  Haigler,  1;  Valentine  (type  locality),  12. 
Colorado:  Olney,  12;  Pueblo,  1;  Tuttle,  2;  Wray,  1. 

Kansas:  Cedarvale,  9;  Fort  Riley,  1;  Hays,  7;  Pendennis,  23;  Trego  County,  1. 
South  Dakota:  Spring  Creek  (18  miles  southeast  of  Rapid  City),  1. 
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NEOTOMA  FLORIDANA  ATTWATERI  Mearns. 
Attwater  Wood  Rat. 

Xeotoma  attirateri  Mearns,  Proc.  U.  S.  Nat.  Miis.,  XIX,  pp.  721-723,  July  30,  1897. 
Type  from  Lacey's  Ranch,  Turtle  Creek,  Kerr  County,  Tex.;  No.  i^Ht,  9  ad., 
American  Museum  Natural  History,  New  York;  collected  by  H.  P.  Attwater, 
December  10.  1895. 

Xeotoma  Jloridana  attwateii  Elliot,  Syn.  Mamm.  North  Amer.,  Zool.  Ser.,  II,  p.  157, 
1901.' 

Distrihution. — Mainly  Lower  Sonoran  and  Austroriparian  divisions 
of  Lower  Austral  Zone  in  central  Texas,  passing  into  N.  f.  haileyi  in 
Oklahoma  and  northern  Arkansas. . 

General  cliaracters. — Same  as  N.f.  haileyi,  but  winter  pelage  darker 
and  teeth  smaller. 

Color. —  Winter  pelage:  General  color  of  upper  parts  pale  vinaceous 
buff,  purest  along  sides,  moderately  overlaid  with  blackish;  face  and 
outer  sides  of  legs  grayish;  feet  and  under  parts  white,  the  fur  along 
sides  of  belly  basally  plumbeous;  tail  brownish  black  above,  white 
below.  Summer  pelage:  Varying  above  from  ochraceous  buff  to  dark 
rusty  brown. 

STcull. — As  in  N.  f.  haileyi,  but  teeth  smaller. 

Measurements. — Average  of  2  adults  from  the  type  locality:  Total 
length,  366;  tail  vertebrse,  167;  hind  foot,  39.  Slcull  (average  of 
same):  Basilar  length,  39.7;  zygomatic  breadth,  25.4;  interorbital 
breadth,  6.8;  length  of  nasals,  19.3;  length  of  incisive  foramina,  9.5; 
length  of  palatal  bridge,  8.1 ;  alveolar  length  of  upper  molar  series,  8.9. 

Remar'ks. — This  form  differs  from  haileyi  mainly  in  color  of  winter 
pelage  and  size  of  teeth.  Specimens  from  Oklahoma,  northern 
Arkansas,  and  Missouri  have  the  dark  winter  colors  of  attwateri,  but 
approach  haileyi  in  dentition.  Intergradation  with  ruhida  probably 
occurs  in  eastern  Texas  and  southern  Arkansas. 

Specimens  examined. — Total  number  71,  from  the  following  locali- 
ties: 

Texas:  Cooke  County,  1;  Gainesville,  1;  Ingram,  8;  Kountze,  2;  Lacey's  Ranch, 
Kerr  County  (type  locality),  11;  Navasota,  3;  Rock  Springs,  2;  Victoria,  1, 
Arkansas:  Batesville,  2;  Cotter,  2;  Pettigrew,  2;  Rich  Mountain,  8;  Womble  1. 
Missouri:  Marble  Cave,  Stone  County,  5. 

Oklahoma:  Chattanooga,   1;  Mount  Scott,  Wichita   Mountains,  6;  Ponca 
Agency,  1;  Red  Fork,  4;  Red  Oak,  1;  Savanna,  1;  Stillwell,  8. 

NEOTOMA  MICROPUS  Baird. 
Baird  Wood  Rat. 
(PI.  I,  figs.  4,  4a.) 

Neotoma  micropus  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  333,  April,  1855.  Type 
from  Charco  Escondido,  Tamaulipas,  Mexico; «  No.  VsV"  (skin  now  lost),  ^ ,  U.  S. 
National  Museum;  collected  by  Lieutenant  Couch. 


a  See  Merriam,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  244,  Sept.  24,  1894. 
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Neotoma  macropus  surberi  Elliot,  Pub.  Field  Columb.  Mus.,  Zool.  Ser.,  I,  No.  14,  pp. 
279-280,  May  9,  1899.  Type  from  canyon  3  miles  west  of  Alva,  Okla.;  No.  6755, 
<J  ad..  Field  Columb.  Mus.,  Chicago;  collected  by  Thaddeus  Surber,  February  20, 
1899. 

Distribution. — Southeastern  Colorado  and  southern  Kansas,  south 
through  Oklahoma  and  central  Texas  to  southern  Tamaulipas, 
mainly  in  Lower 
Sonoran  Zone. 

General  charac- 
ters.— Size  large; 
fur  short  and  rather 
harsh;  color  pale; 
tail  rather  short, 
thinly  haired,  bicol- 
ored.  Related  to 
N.  jloridana,  but 
color  paler;  cranial 
characters  dis- 
tinctive. 

Color  .—Winter 
pelage:  Ground  col- 
or above  pale  ecru 
drab,  purest  along 
cheeks  and  sides, 
moderately  ob- 
scured by  overlying 
dusky  hairs;  feet 
and  under  parts 
white,  the  fur  white 
to  roots  on  pectoral 
and  inguinal  re- 
gions; tail  black- 
grayish 


ish  above, 
below. 

SJcull. — Simil  ar 
in  general  form  to 
that  of  N.  jloridana, 
but  more  angular; 
rostrum  heavier; 
nasals  narrower 
posteriorly;  outer 

sides    of    frontals  3.— Distribution  of  Neotoma  micropus  and  subspecies. 

more  upturned,  forming  prominent,  slightly  projecting  supra-orbital 
ridges;  zygomata  more  widely  spreading  posteriorly;  interptery- 
goid  fossa  very  broad,  as  in  N.  Jloridana,  but  usually  encroached  upon 
anteriorly  by  median  projection  from  palate  (absent  m.  jloridana) . 


I  1  A/£OTOM/l  M/CPOPOS. 

M.  C/^A/£SC£A/S. 
"  M.  L/TTORAL/S. 

M.  PLA/V/C£PS. 
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From  .Y.  m.  litf oralis  and  N.  7n.  canesceiis  the  skull  differs  chiefly 
in  larger  size.  Compared  with  that  of  N.  m.  planiceps  the  skull  is 
larger,  with  frontal  region  arched  and  upturned  along  sides  (nearly 
flat  in  phjiiceps)  and  nasals  broader  posteriorly. 

Meamremenfs. — Average  of  4  adults  from  Nueces  Bay,  Tex.: 
Total  length,  351;  tail  vertebra^  163;  hind  foot,  41.  Slcull  (average 
of  same):  Basilar  length,  40.3;  zygomatic  breadth,  26.1;  interorbital 
breadth,  5.9;  length  of  nasals,  19;  length  of  incisive  foramina,  10.4; 
length  of  palatal  bridge,  8.1 ;  alveolar  length  of  upper  niolar  series,  9.4. 

Bemarls. — The  specimen  from  Santa  Rosalia,  Chihuahua,  men- 
tioned by  Baird  in  his  original  description  of  N.  micropus,  now  a 
much  faded  skin  without  skull,  is  probably  N.  alhigula,  the  species 
conmion  in  that  locality.  In  northern  and  w^estern  Texas  and  eastern 
Coahuila  this  form  passes  into  canescens  and  in  extreme  southern 
Tamaulipas  into  littoralis.  Its  larger  size,  slightly  darker  color,  and 
shorter  fur  at  all  seasons  serve  to  separate  it  from  canescens.  From 
littoralis  it  may  be  known  externally  by  its  gra3^er,  less  browmish 
color.  Topot^^pes  of  N.  m.  surheri  are  inseparable  from  typical 
micropus. 

Specimens  examined. — Total  number  203,  from  the  following 
localities: 

Tamaulipas:  Bagdad,  2;  Camargo,  11;  Charco  Escondido,  1  (tj^e);  Forlon,  1; 

Matamoros,  2;  Mier,  5;  Nuevo  Laredo,  12;  Soto  la  Marina,  7. 
Coahuila:  Las  Vacas,  1;  Sabinas,  2;  Saltillo,  1. 

Nuevo  Leon:  China  (16  miles  south),  1;  Doctor  Cos,  1;  Linares,  1;  Rodri- 
guez, 5, 

Texas:  Alice,  4;  Beeville,  4;  Blocker  Ranch,  Dimmit  County,  2;  Brazos,«6; 
Brownsville,  11;  Comstock,  2;  Concho  County,  1;  Corpus  Christi,  6;  Co- 
tuUa,  2;  Del  Rio,  11;  Devils  River  (mouth),  11;  Dos  Hermanos,  Webb 
County,  1;  Eagle  Pass,  18;  Fort  Clark,  5;  Henrietta,  1;  Laredo,  10;  Las 
Moras  Creek,  Maverick  County,  1;  Newlin,  3;  Nueces  Bay,  6;  Pinto  Creek, 
Maverick  County,  1;  Rio  Grande  City,  2;  Rockport,  4;  Roma,  4;  San 
Angelo,  4;  San  Antonio,  7;  San  Diego,  2;  Santo  Tomas,  Webb  County,  3; 
Sauz  Ranch,  Cameron  County,  2;  Sycamore  Creek  (mouth),  3;  Tebo,  Tay- 
lor County,  1;  Vernon,  1. 

Oklahoma:  Alva,  6;  Woodward,  3. 

Kansas:  Sun,  1. 

Colorado:  Monon,  Baca  County,  1. 

NEOTOMA  MICROPUS  CANESCENS  Allen. 
Hoary  Wood  Rat. 

Neotoma  micropus  canescens  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  III.,  pp.  285-287, 
June  30,  1891.  Type  from  "North  Beaver  River,  Indian  Territory  [now  Okla- 
homa], near  the  boundary  line  between  the  Indian  Territory  and  New  Mexico;" 
No.  Iff},  9,  American  Museum  of  Natural  History,  New  York;  collected  by 
Richardson  and  Rowley,  October,  1889. 

Distribution. — From  southeastern  Colorado,  northwestern  Okla- 
homa, and  northern  and  western  Texas,  west  in  New  Mexico  to  the 
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Rio  Grande  Valley  and  south  to  southern  Coahuila,  mainly  in  Lower 
Sonoran  Zone. 

General  characters. — Closely  related  to  N.  micropus,  but  averaging 
smaller;  fur  longer  and  softer;  color  still  paler. 

Color. — Fresh  winter  pelage:  Ground  color  above  pale  ashy  gray, 
clearest  along  cheeks  and  sides,  thinly  overlaid  with  blackish;  feet 
and  under  parts  white,  the  fur  pure  white  to  roots  on  throat  and  on 
pectoral  and  inguinal  regions;  tail  varying  from  grayish  brown  to 
blackish  above,  white  below. 

Skull. — Averaging  smaller  than  that  of  N.  micropus,  but  not 
otherwise  different. 

Measurements. — Average  of  4  adults  from  Capitan  ^fountains,  New- 
Mexico:  Total  length,  330;  tail  vertebra3,  137;  hind  foot,  36.  Skull 
(average  of  same):  Basilar  length,  37.4;  zygomatic  breadth,  24.3; 
interorbital  breadth,  5.8;  length  of  nasals,  17.3;  length  of  incisive 
foramina,  9.9;  length  of  palatal  bridge,  7.2;  alveolar  length  of  upper 
molar  series,  8.3. 

Remarks. — N.  m.  canescens  is  closely  related  to  N.  micropus  and  by 
recent  authors  has  not  been  considered  separable;  but  the  characters 
given,  although  rather  slight,  are  so  constant  over  the  higher  area 
west  of  the  range  of  typical  micropus  that  it  seems  to  merit  recogni- 
tion. Intergradation  with  micropus  occurs  in  western  Texas  and 
eastern  Coahuila. 

Specimens  examined. — Total  number  165,  from  the  following 
localities : 

Oklahoma:  North  Beaver  River,  3  (including  type). 
Colorado:  La  Junta  (18  miles  south),  1. 

New  Mexico:  Ancho,  5;  Capitan  Mountains,  15;  Carlsbad,  7;  Corona,  3; 
Cuervo,  2;  Deming  (8  miles  east),  1;  Fort  Sumner,  11;  Jicarilla  Moun- 
tains, 2;  Magdalena  (10  miles  southeast),  1;  Manzano  Mountains,  1;  Rin- 
conada,  2;  Roswell,  3;  Sandia  Mountains,  1;  Santa  Rosa,  8;  Socorro  (10 
miles  northeast),  2;  Tularosa,  7;  Tucumcari,  1. 

Texas:  Adams,  6;  Alpine,  4;  Altuda,  12;  Big  Spring,  3;  Chisos  Mountains,  5; 
Colorado,  4;  Dryden,  1;  El  Paso,  1;  Fort  Hancock,  1;  Kent,  4;  Lips- 
comb, 2;  Lozier,  1;  Marathon,  1;  Miami,  1;  Mobeetie,  1;  Monahans,  22; 
Presidio  County,  1;  Samuels,  1;  Sierra  Blanca,  1;  Stanton,  6;  Toyah,  1; 
Toyahvale,  3;  Valentine,  1. 

Coahuila:  Jaral,  1;  Monclova,  7. 

NEOTOMA  MICROPUS  LITTORALIS  Goldman. 
Coast  Wood  Rat. 

Neotoma  micropus  littoralis  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  31-32,  Feb- 
ruary 2,  1905.  Type  from  Alta  Mira,  Tamaulipas,  Mexico;  No.  92952,  ^  ad., 
U.  S.  National  Museum  (Biological  Survey  Collection);  collected  by  E.  A.  Gold- 
man, April  10,  1898. 

Distribution. — Arid  Tropical  Zone  in  southern  Tamaulipas,  Mexico. 
General  characters. — Similar  to  N.  micropus,  but  differing  in  some- 
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what  smaller  size,  cleeideilly  brownish  color,  and  slight  cranial 
characters. 

Color. — Slightly  xoorn  pehge:  Upper  parts  nearly  uniform  grayish 
brown,  moderately  darkened  on  middle  of  face,  top  of  head,  and 
along  back  by  blackish  hairs;  under  parts  white,  the  fur  plumbeous 
basally  except  on  throat  and  on  pectoral  and  inguinal  regions,  where 
the  hairs  are  pure  white  to  roots;  nosedusk}-;  feet  white;  tail  sharply 
bicolor,  blackish  above,  whitish  below.  Young  (half-grown) ;  Upper 
parts  much  browner  than  in  N.  micropus  of  same  age. 

Sl'ull. — In  general  form  the  skull  agrees  with  that  of  N.  micropus, 
but  averages  smaller;  dentition  usually  less  heavy;  interpterygoid 
fossa  narrower,  encroached  upon  anteriorly  by  a  short  but  more  or 
less  spinous  projection  from  palate,  as  in  N.  micropus. 

Measurement. — Average  of  3  adults  from  the  type  locality:  Total 
length,  358;  tail  vertebrae,  167;  hind  foot,  38.2.  SJcull  (type): 
Basilar  length,  37.5;  zygomatic  breadth,  24.2;  interorbital  breadth, 
5.8;  length  of  nasals,  17.4;  length  of  incisive  foramina,  10.2;  length 
of  palatal  bridge,  7.6;  alveolar  length  of  upper  molar  series,  8.8. 

Remarlcs. — This  subspecies  is  an  Arid  Tropical  form  of  micropus, 
at  all  ages  easily  recognizable  externally  by  its  browner,  less  gray 
coloration.  Along  the  coast  north  of  Alta  Mra  its  range  probably 
merges  into  that  of  micropus. 

Specimens  examined. — Five,  all  from  the  type  locality. 

NEOTOMA  MICROPUS  PLAXICEPS  Goldman. 
Rio  Verde  "Wood  Rat. 
(PI.  I,  figs.  5,  5a.) 

Neotoma  micropus  planiceps  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  32,  February 
2,  1905.  Type  from  Rio  Verde,  San  Luis  Potosi,  Mexico;  No.  82105,  S'  ad.,  U.  S. 
National  Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson 
and  E.  A.  Goldman,  January  16,  1897. 

Distribution. — Plains  of  southern  San  Luis  Potosi.  Lower  Sonoran 
Zone. 

General  characters. — Size  shghtly  smaller  than  N.  micropus;  color 
more  buffy ;  skull  flatter  and  less  angular. 

Color. — Fresh,  pelage:  Upper  parts  pale  buffy  gray,  somewhat 
obscured  by  dusky  hairs,  which  are  most  abundant  along  median 
line  of  back;  under  parts  white,  the  fur  pale  plumbeous  basally 
along  sides  of  belly  and  inner  surface  of  hind  legs ;  nose,  eyelids,  and 
ankles  dusky;  feet  white;  tail  brownish  black  above,  grayish  below. 

Slcull. — Similar  in  general  to  that  of  N.  micropus,  but  smaller  and 
less  arched;  frontals  flatter  above,  the  sides  not  upturned  nor  pro- 
jecting as  supraorbital  shelves;  braincase  more  smoothly  rounded, 
bulging  posteriorly  below  lambdoid  crest;  nasals  attenuate  pbs- 
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teriorly,  the  ends  pointed  and  deeply  emarginate;  ascending  branches 
of  premaxilla3  very  long,  reaching  posteriorly  beyond  nasals  nearly 
to  interorbital  constriction;  interpterygoid  fossa  very  broad,  as  in 
N.  micropus. 

Measurements. — Type:  Total  length,  351;  tail  vertebrae,  167; 
hind  foot,  38.  Slcull  (type) :  Basilar  length,  38 ;  zygomatic  breadth, 
23.5;  interorbital  breadth,  5.6;  length  of  nasals,  17.1;  length  of 
incisive  foramina,  9.5;  length  of  palatal  bridge,  9.1;  alveolar  length 
of  upper  molar  series,  9. 

Remarks. — This  apparently  well-marked  form  inhabits  the  eastern 
terraces  of  the  Mexican  plateau  region  in  southern  San  Luis  Potosi. 
Intergradation  with  microjms  is  not  satisfactorily  shown  by  present 
material  but  no  doubt  occurs  in  southwestern  Tamauhpas. 

Specimens  examined. — One,  the  type. 

NEOTOMA  ALBIGULA  Hartley. 
White -THROATED  Wood  Rat. 
(PL  II,  figs.  1,  la.) 

Neotoma  albigula  Hartley,  Proc.  Calif.  Acad.  Sci.,  2  Ser.,  IV,  pp.  157-159,  pL  XII, 

May  9,  1894.    Type  from  vicinity  of  Fort  Lowell,  Pima  County,  Ariz.;  No. 

1336,  9  ad..  Museum  of  Stanford  University;  collected  by  W.  W.  Price  and 

R.  L.  Wilbur,  June  14,  1893. 
Neotoma  intermedia  angusticeps  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  127,  July  2, 

1894.    Type  from  southwestern  corner  of  Grant  County,  N.  Mex.,  4  miles  north 

of  Mexican  boundary;  No.  ffff,      ad.,  Merriam  Collection;  collected  by  A.  W. 

Anthony,  April  12,  1886. 
Neotoma  intermedia  albigula  Merriam,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  248,  September 

24,  1894. 

Distribution. — Northern  New  Mexico  to  southern  Coahuila,  Mexico, 
and  from  central  Texas  to  western  Arizona.  Upper  and  Lower 
Sonoran  zones. 

General  characters. — Size  medium;  throat  and  pectoral  region  pure 
white  to  roots  of  hairs;  tail  bicolor.  Similar  in  general  to  N.  inter- 
media, but  differing  in  important  characters. 

Color. — Fresh  pelage:  Upper  parts  dull  pinkish  buff,  brightest  along 
sides,  A^arying  in  some  specimens  to  clear  pinkish  buff,  thinly  overlaid 
with  blackish ;  outer  sides  of  legs  tinged  with  vinaceous ;  under  parts 
and  feet  white;  tail  grayish  brown  above,  white  below.  Worn  pelage: 
Upper  parts  more  or  less  ochraceous  buffy  or  rusty. 

Slcull. — Similar  to  that  of  N.  intermedia,  but  larger;  rostrum  much 
heavier;  palate  concave  posteriorly  (convex  in  intermedia);  bullae 
larger ;  first  upper  molar  with  anterointernal  reentrant  angle  shallow, 
as  in  N.  intermedia. 

Measurements. — Average  of  four  adults  from  the  region  of  the  type 
locaUty:   Total  length,  328;  tail  vertebrae,  152;  hind  foot,  33.5. 
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Skull  (avera<:e  of  same):  Basilar  length,  36.3;  zygomatic  breadth, 
22.6;  mterorbital  breadth,  5.8;  length  of  nasals,  16.5;  length  of 
incisive  foramina,  8.8;  length  of  palatal  bridge,  7.8;  alveolar  length 
of  upper  molar  series,  8. 

Iitmarl's. — In  extreme  western  Arizona  N.  alUgula  passes  into  a 
larger  form,  X.  a.  venusta.  It  intergrades  in  central  Sonora,  Mexico, 
with  X  a.  mdannra,  a  subspecies  ranging  to  the  southward  along  the 


Fig.  4.— Distribution  of  the  Neotoma  albigula  group. 

western  basal  slopes  of  the  Sierra  Madre.  Specimens  from  Rio 
Puerco  and  San  Rafael,  X.  Mex.,  are  dichromatic.  In  addition  to 
normally  colored  individuals  are  darker  ones  in  which  the  pinkish 
buff  of  sides  spreads  entirely  across  the  belly.  In  specimens  showing 
the  dark  phase  the  throat  and  chest  are  pure  w^hite,  as  in  the  normal 
individuals,  and  contrast  strongly  with  the  intensified  color  of  the 
areas  over  which  the  fur  is  always  basally  dark.  Externally  albigula 
closely  resembles  N.  m.  fallax,  and  the  two  often  range  together. 
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N.  alhigula  may  be  known  by  the  pure  white,  instead  of  plumbeous, 
basal  color  of  fur  on  throat  and  chest. 

Neotoma  intermedia  angusticeps  was  based  on  a  rather  abnormal 
specimen  of  N.  alhigula. 

Specimens  examined. — Total  number  491,  from  localities  as  follows: 

Arizona:  Big  Sandy  Creek,  Mohave  County,  1;  Bisbee,  1;  Camp  Verde,  1; 
Carrizalillo  Spring,  2;  Dos  Cabezas,  1;  Eagle  Mountain  (latitude  31°  47^, 
longitude  30°  150,  10;  Fort  Bowie,  1;  Fort  Grant,  1;  Fort  Huachuca,  9; 
Fort  Whipple,  1;  Granite  Mountains,  1;  Holbrook,  1;  Huachuca  Moun- 
tains, 19;  Hualpai,  8;  La  Osa,  Pima  County,  4;  Little  Meadows,  Mohave 
County,  1;  New  River  (30  miles  northwest  of  Phoenix),  1;  Oracle,  2; 
Phoenix,  2;  Pinal  Mountains,  1;  San  Bernardino  Springs,  1;  Santa  Rita 
Mountains,  2,  Tinajas  Altas,  Yuma  County,  1;  Tombstone,  1;  Tucson,  3; 
Tucson  (75  miles  southwest),  1;  Tule  Well,  2. 

New  Mexico:  Abiquiu,  2;  Alma,  2;  Ancho,  2;  Animas  Mountains,  4;  Ani- 
mas Valley  (Lang  Ranch),  1;  Bear  Spring  Mountains,  Socorro  County,  5; 
Big  Hatchet  Mountains,  5;  Burley,  4;  Cabezon,  1;  Cabra  Spring,  San 
Miguel  County,  2;  Cactus  Flat  (20  miles  north  of  Cliff),  7;  Canyon  de 
Chelly,  2;  Capitan  Mountains,  18;  Carlsbad,  3;  Chama  Canyon,  1;  Ciene- 
guilla  (near  Rinconada),  3;  Corona,  Lincoln  County,  2;  Cuchillo,  3;  Cuervo, 
Guadalupe  County,  1;  Datil  Mountains,  1;  Deming,  5;  Dog  Spring,  Grant 
County,  3;  Espanola,  1;  Fairview,  1;  Fay  wood,  1;  Florida  Mountains,  6; 
Fort  Wingate,  2;  Gallina  Mountains,  1;  Gallup,  3;  Garfield,  1;  Glen  wood, 
San  Francisco  River,  3;  Grant,  16;  Grant  County  (southwest  corner), 
9;  Gila,  1;  Hachita,  5;  international  boundary,  100  miles  west  of  El 
Paso,  15;  Isleta,  1;  Jarilla,  4;  Jicarilla  Mountains,  16;  Kingston,  2;  La- 
guna,  12;  Lake  Valley,  1;  Lamy,  2;  Las  Cruces,  1;  Las  Palomas,  1; 
Magdalena  Mountains,  2;  Malpais  Spring,  Otero  County,  1;  Mangos  Valley 
(near  Tyrone),  4;  Manzano  Mountains,  14;  Mesa  Jumanes,  1;  Organ  Moun- 
tains, 4;  Playas  Valley,  4;  Pleasanton,  1;  Redrock,  5;  Ribera,  1;  Riley, 
1;  Rinconada,  5;  Rio  Alamosa,  2;  Rio  Puerco,  8;  Roswell  (40  miles  west) 
1;  San  Andres  Mountains,  15;  Sandia  Mountains,  1;  San  Mateo  Mountains 
(Indian  Butte),  1;  San  Pedro,  2;  San  Rafael,  2;  Santa  Clara  Canyon, 
Santa  Fe  County,  4;  Santa  Rosa,  10;  Silver  City,  7;  Socorro,  6;  Stinking 
Spring  Lakes,  6;  Tucumcari  (25  miles  southwest),  1;  Tularosa,  5;  Weed, 
2;  Wingate,  1. 

Texas:  El  Paso,  6;  Franklin  Mountains,  20;  Guadalupe  Mountains,  2;  Kent, 
1;  Llano,  1;  Marfa,  1;  Paisano,  1;  Sierra  Blanca,  1;  Stanton,  1;  Toyah,  1. 

Chihuahua:  Chihuahua,  21;  Ciudad  Juarez,  2;  Colonia  Diaz,  8;  Escalon,  3; 
Guzman,^  4;  San  Luis  Mountains,  1;  Santa  Eulalia,  1;  Santa  Rosalia,  11. 

Coahuila:  Jaral,  2;  Jimulco,  1;  Monclova,  1. 

Durango:  Mapimi,  2. 

Sonora:  Hermosillo,  2;  Magdalena,  2;  Nogales,  1;  Patagonia  Mountains,  1; 
Pozo  de  Luis,  4;  San  Bernardino  River  (near  international  boundary), 
1;  San  Jose  Mountains,  4;  Santa  Cruz,  2;  Sonoyta,  4. 

NEOTOMA  ALBIGULA  VENUSTA  True. 
Colorado  Valley  Wood  Rat. 
(PI.  II,  figs.  2,  2a.) 

Neotoma  venusta  True,  Proc.  U.  S.  Nat.  Mus.,  XVII,  p.  354,  November  15,  1894 
[author's  separates  issued  June  27,  1894],  Type  from  Carrizo  Creek,  San  Diego 
County,  Cal.;  No.  f|f|f,  $  yg.,  U.  S.  National  Museum;  collected  by  F.  Stephens. 
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Xeotoma  cumulator  Moarns.  Proo.  U.  S.  Nat.  Miis.,  XX,  p.  503,  January  19,  1898 
[author's  separates  issued  March  5,  1897].  Type  from  Fort  Yuma,  Cal. ;  No.  G0348, 
i  ad.,  U.  S.  National  Museum;  collected  by  Dr.  E.  A.  Meams,  April  2,  1894. 

Xeotoma  desertorum  grandis  Elliot,  Pub.  Field  Columb.  Mus.,  Chicaf^o,  Zool.  Ser.,  Ill, 
No.  14,  p.  247,  January,  1904.  Type  from  Cameron  Lake,  Sierra  Nevada,  Kern 
County,  Cal.;  in  Field  Museum  of  Natural  History;  collected  by  Edmund  Heller. 

Disfrihution. — Colorado  l\iver  Valle^^  from  northwestern  Arizona 
to  Gulf  of  California  and  west  through  southern  California  to  eastern 
basal  slopes  of  southern  Sierra  Nevada,  San  Bernardino,  and  San 
Jacinto  Mountains.    Lower  Sonoran  Zone. 

General  characters. — Closeh'  related  to  N.  alhigula,  but  larger; 
differing  also  in  slight  cranial  characters. 

Color. — Same  as  .V.  alhigula. 

Sl'ull. — Skull  similar  to  that  of  alhigula,  but  usually  larger, 
more  angular,  and  in  adults  more  arched  across  anterior  roots  of 
zygomata;  nasals  narrower  posteriorly. 

Measurements. — Average  of  5  adults  from  Fort  Yuma,  Cal.:  Total 
length,  396;  tail  vertebrae,  182;  hind  foot,  38.  S'kuU  (average  of 
same):  Basilar  length,  38.5;  zygomatic  breadth,  24.1;  interorbital 
breadth,  6;  length  of  nasals,  17.3;  length  of  incisive  foramina,  9.9; 
length  of  palatal  bridge,  7.6;  alveolar  length  of  upper  molar  series, 
8.4^ 

Remarlcs. — This  subspecies  is  a  large  western  offshoot  of  the 
alhigula  group,  grading  into  typical  alhigula  east  of  the  Colorado 
River  in  western  Arizona  and  northern  Sonora. 

The  type  of  venusta  is  a  very  young  individual  whose  characters 
are  not  very  apparent  unless  comparison  is  made  with  specimens  of 
similar  age.  This  fact  may  have  led  to  the  publication  of  N.  cumu- 
lator and  N.  d.  grandis,  which  were  based  on  fully  adult  specimens  of 
the  same  species. 

Specimens  examined. — Total  number  103,  from  localities  as  follows: 

California:  Borrego  Spring,  San  Diego  County,  5;  Cameron  Lake,  2;  Carriso 

Creek  (type  locality),  3;  Carriso  Creek  (20  miles  east),  1;  Colorado  River, 

at  monument  204,  6;  Fort  Yuma,  26;  New  River,  1;  Pilot  Knob,  7. 
Arizona:  Adonde,  1;  Beale  Spring,  50  miles  west  of  Prescott,  2;  Brawley,  4; 

Colorado  River,  opposite  Needles,  2;  Dolans  Spring,  Mohave  County,  3; 

Ehrenberg  (15  miles  southwest),  4;  Fort  Mohave,  2;  Mineral  Park,  2; 

Mud  Spring,  Mohave  County,  2;  Nortons,  Yuma  County,  1;  Yuma,  14. 
Lower  California:  Cocopah  Mountains  (east  base),  3;  Colonia  Lerdo,  1; 

Gardners  Lagoon,  2;  head  of  Hardy  River,  2;  Seven  Wells,  Salton  River, 

2;  Volcano  Lake,  5. 

NEOTOMA  ALBIGULA  WARRENI  Merriam. 

Warren  Wood  Rat. 

Neotoma  alhigula  warreni  Merriam,  Proc.  Biol.  Soc.  Wash.,  XXI,  pp.  143-144,  June  9, 
1908.  Type  from  Gaume's  Ranch,  Baca  County  (northwest  comer),  Colo,  (alti- 
tude 4,600  feet);  No.  151051,  ^  ad.,  U.  S.  National  Museum  (Biological  Survey 
Collection);  collected  by  Merritt  Gary,  November  28,  1907. 
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Distribution. — Plains  region  of  southeastern  Colorado  and  north- 
eastern New  Mexico.    Upper  wSonoran  Zone. 

General  characters. — Similar  in  general  to  iV.  albigula,  hut  color 
decidedly  grayer;  hind  foot  larger;  audital  bullae  smaller. 

Color. —  Fresh  pelage  (November):  Upper  parts  pale  bufl'y  gray, 
lightest  along  cheeks  and  sides,  slightly  darkened  on  top  of  head  and 
back  by  dusky- tipped  hairs,  tlie  buffy  element  becoming  purer  in  a 
pale,  but  ratlier  distinct,  lateral  line  along  sides  of  belly;  feet  and 
under  parts  white;  the  fur  basally  pure  white  on  tliroat  and  on  pec- 
toral and  inguinal  regions,  as  in  albigula;  outer  sides  of  hind  legs 
si  ate -grayish,  faintly  tinged  with  bufFy;  tail  brownish  above,  white 
below.  Worn  pelage  (May) :  Upper  parts  strongly  suffused  with 
vinaceous  buffy  quite  different  from  albigula  in  corresponding  stages 
of  wear. 

Slcull. — Closely  resembling  that  of  typical  albigula,  but  audital 
bullae  decidedly  smaller,  less  inflated. 

Measurements. — Type:  Total  length,  324;  tail  vertebrae,  137; 
hind  foot,  37.  Average  of  6  adult  topotypes:  313;  133;  36.  Slcull 
(average  of  7  adults):  Basilar  length,  36.3;  zygomatic  breadth,  23.5; 
interorbital  breadth,  5.8;  length  of  nasals,  16.5;  length  of  incisive 
foramina,  8.5;  length  of  palatal  bridge,  8;  alveolar  length  of  upper 
molar  series,  8.5. 

Remarlcs. — This  subspecies  is  based  in  part  on  a  fine  series  of  8 
specimens,  all  topotypes,  kindly  loaned  by  E.  R.  Warren.  In 
grayer,  vinaceous  instead  of  pinkish  buffy  coloration,  it  differs  con- 
spicuously from  iY.  albigula,  the  only  form  with  which  close  compari- 
son is  necessary.  Externally  it  resembles  a  geographical  neighbor, 
N.  m.  canescens,  but  w^ll-marked  cranial  characters  place  it  in  the 
albigula  group.  Specimens  from  Clayton,  N.  Mex.,  are  not  quite 
typical  and  appear  to  be  grading  toward  albigula. 

Specimens  examined. — Total  number  13,  as  follows: 

Colorado:  Gaume's  Ranch,  Baca  County  (type  locaHty),  10. 
New  Mexico:  Clayton,  3. 

NEOTOMA  ALBIGULA  MELANURA  Merriam. 

SoNORA  Wood  Rat. 

•      (PL  II,  figs.  3,  3a.) 

Neotoma  intermedia  melanura  Memam,  Proc.  Biol.  Soc.  Wash.,  IX,  pp.  126-127,  July 
2,  1894.  Type  from  Ortiz,  Sonora,  Mexico;  No.  *|H!,  $  yg-  ad.,  U.  S.  National 
Museum  (Biological  Survey  Collection);  collected  by  Vernon  Bailey,  November 
13,  1889. 

Distribution. — ^Western  basal  slopes  of  Sierra  Madre  in  southern 
Sonora  and  southwestern  Chihuahua.  Lower  Sonoran  and  upper  part 
of  Arid  Tropical  zones. 
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Gen f ml  characters. — Color  darkor  thnn  .V.  alhigula:  tail  black 
above;  skull  less  massive,  with  decidedly  smaller  audital  biilkii. 

Cohr. —  Fresh  j^elage:  I'pperparts  between  dark  bull'  and  dull  pink- 
ish bulT.  lightest  along  sides,  darkened  over  back  by  dusky  hairs; 
middle  of  face  and  outer  sides  of  legs  ])ale  drab;  underparts  dull 
white:  feet  pure  white;  tail  black  above,  whitish  below. 

Skull. — Similar  to  that  of  X.  alhigula,  but  lighter;  rostrum  more 
slender;  teeth  slightly  smaller;  bulhv  much  smaller. 

Measurements. — Average  of  2  adults  from  Alamos,  Sonora.  Total 
length,  847;  tail  vertebrae,  160;  hind  foot,  37.5.  Skull  (average  of 
same):  Basilar  length,  37.5;  zygomatic  breadth,  23.2;  interorbital 
breadth,  6.1;  length  of  nasals,  17.9;  length  of  incisive  foramina,  9.6; 
length  of  palatal  bridge,  7.9;  alveolar  length  of  upper  molar  series, 
S.3. 

Ren}ai-l-s. — Specimens  from  the  type  region,  Ortiz  (t^^pe  locality), 
and  BatamotaL  are  not  typical,  but  show  intergradation  in  both  color 
and  cranial  characters  between  alhigula  and  a  more  differentiated  form 
ranging  farther  southward  along  the  west  slope  of  the  Sierra  Madre. 

Specimens  examined, — Total  number  39,  from  localities  as  follows: 

Sonora:  Alamos,  7;  Batamotal,  2;  Camoa,  3;  Guaymas,  16;  Ortiz,  1  (type); 

Presidio,  8. 
Chihuahua:  Batopilas,  2. 

NEOTOMA  ALBIGULA  LEUCODON  Merriam. 
White -TOOTHED  Wood  Rat. 
(PI.  II.  figs.  4,  4a.) 

Neotoma  leucodon  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  pp.  120-121,  July  2,  1894. 
Type  from  San  Luis  Potosi,  San  Luis  Potosi,  Mexico;  No.  50137,  $  ad.,  U.  S. 
National  Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson, 
August  4,  1892. 

Distrihution. — Mexican  plateau  region  from  western  Nuevo  Leon 
south  to  the  northern  part  of  the  State  of  Mexico.  Upper  and  Lower 
Sonoran  zones. 

General  cliaracters. — Larger  than  N.  alhigula;  color  darker;  cranial 
characters  distinctive. 

Color. — Upperparts  creamy  buff,  clearest  along  sides,  becoming 
dark  pinkish  buff  in  worn  pelage,  moderately  darkened  dorsally  by 
blackish  hairs;  nose  and  middle  of  face  grayish;  outer  sides  of 
forearms  and  hind  legs  varying  from  gray  to  drab  gray;  feet  and 
underparts  white,  the  fur  on  pectoral  and  inguinal  regions  pure  white 
to  roots;  tail  blackish  above,  white  below. 

Larger  than  that  of  N.  alhigula;  rostrum  and  dentition 
heavier;  supraorbital  ridges  more  developed,  forming  slightly  pro- 
jecting frontal  shelves.    Compared  with  N.  a.  venusta  the  skull  is 
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lo.ss  arclied  across  aiit(;rior  roots  of  ■/A'<^()i]\ii{ii :  supraorhil nl  i-idges 
luoro  developed  and  projecting. 

Measurements. — Average  of  6  adidt  topotypcs:  Total  l(;ngth,  358; 
tail  vertebnr,  157;  hind  foot,  .38.5.  Skull  (average  of  same) :  Basilar 
length,  40.5;  zygomatic  breadth,  26.2;  interorbital  breadtli,  6.1; 
length  of  nasals,  17.3;  length  of  incisive  foramina,  9.9;  length  of 
palatal  bridge,  8.6;  alv(U)lar  length  of  npper  molar  series,  9. 

Remarks. — In  southern  Coahuila  and  western  Niiev(^  Leon  leucodon 
intergrades  with  alhigula,  the  form  ranging  thence  to  the  northward. 
Although  widely  separated  geographicalh^,  leucodon  is  rather  closely 
related  to  venusta,  but  differs  in  color  and  in  the  cranial  characters 
already  noted. 

Specimens  examined. — Total  number  75,  from  the  following  localities : 

San  Luis  Potosi:  San  Luis  Potosi  (type  locality),  9;  Hacienda  T>a  Parada,  9. 
Aguas  Calientes:  Chicalote,  13. 

Coahuila:  Carneros,  1;  La  Ventura,  2;  Saltillo,  2;  Sierra  Encarnacion,  10. 

Guanajuato:  La  Quemada,  3. 

Mexico:  Marques,  2. 

Jalisco:  Lagos,  2. 

Nuevo  Leon:  Santa  Catarina,  3. 

Queretaro:  Tequisquiapan,  1. 

Tamaulipas:  Jaumave,  3;  Miquihuana,  5. 

Zacatecas:  Berriozabcl,  9;  Zacatecas,  1. 

NEOTOMA  ALBIGULA  DURANG^  Allen. 

DuRANGO  Wood  Rat. 

Neotoma  intermedia  durangx  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XIX,  pp.  602-603, 
November  12,  1903.  Type  from  San  Gabriel,  northwestern  Durango,  Mexico; 
No.  21185,  $  ad.,  American  Museum  of  Natural  History,  New  York;  collected 
by  J.  H.  Batty,  February  20,  1903. 

Distribution. — Eastern  basal  slopes  of  the  Sierra  Madre  west  of 
and  above  the  range  of  N.  alhigula,  from  central  Durango  to  south- 
western Chihuahua,  Mexico.    Upper  Sonoran  Zone. 

General  cliaractei^s. — Similar  in  external  appearance  to  N.  alhigula^ 
but  slightly  larger;  skull  larger;  dentition  much  heavier. 

Color. — General  color  above  mixed  buff  and  black,  varying  in 
some  specimens  to  pale  cream  buff  and  black,  palest  on  face,  becom- 
ing more  or  less  rusty  brown  in  worn  pelage;  underparts  and  feet 
white,  the  hairs  white  to  roots  on  breast  and  throat;  tail  brownish 
black  above,  white  below. 

Skull. — Very  similar  to  that  of  N.  alhigula,  but  larger;  frontal 
region  somewhat  narrower  posteriorly;  dentition  much  heavier. 

Measurements. — Average  of  5  adults  from  the  type  locality  (from 
original  description).  Total  length,  350;  tail  vertebrse,  157.7;  hind 
foot  (without  claw),  32.    Skull  (an  adult  topotype):  Basilar  length, 
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37.0:  zygomatic  breadth,  23.8;  interorbital  breadth,  5.8;  length  of 
nasals.  10.7;  longth  of  incisivo  foramina,  9;  length  of  palatal  bridge, 
7.7;  alveolar  length  of  upper  molar  series,  9.1. 

Reimirl's. — This  form  is  very  elosely  related  to  N.  albigula,  from 
which  it  ditfei*s  chiefly  in  slightly  larger  size  and  heavier  dentition. 
Specimens  e xain in cd. — Tot n\  number  9.  from  localities  as  follows; 
Durango:  Diirango,  1;  Inde,  1;  RaiK^ho  Bailou  and  Rancho  Saiituario  (north- 
western Durango),  4;  San  Gabriel  (type  locality),  2. 
Chihuahua:  Parral,  1. 

NEOTOMA  ALBIGULA  ZACATEC^  Goldman. 

Zacatecas  Wood  Rat. 

Neotoma  leucodon  zacatecx  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  30,  February 
2, 1905.  Type  from  Plateado,  Zacatecas,  Mexico;  No.  90957,  9  ad.,  U.  S.  National 
Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  September  4,  1897. 

Distnhution.SievTei  Madre  in  western  Zacatecas^  Mexico.  Transi- 
tion Zone. 

General  characters. — Size  much  larger  and  color  decidedly  darker 
than  N.  albigula.  Nearly  related  to  N.  a.  leucodon,  but  darker; 
upper  lip  dusky  instead  of  grayish  or  whitish;  skull  more  arched  and 
otherwise  peculiar. 

Color. — Partly  worn  pelage:  Upper  parts  pale  cinnamon,  lightest 
along  cheeks  and  sides,  becoming  redder  on  rump,  well  darkened  along 
median  dorsal  area  by  black-tipped  hairs;  chest  and  inguinal  region 
pure  wdiite;  belly  dull  cream}?-  white;  upper  lip  dusky;  feet  white; 
tail  well  haired,  sharply  bicolor,  brownish  black  above,  white  below. 

Slcull. — Similar  to  that  of  N.  a.  leucodon,  but  more  arched  across 
anterior  roots  of  zygomata;  rostrum  more  decurved;  frontals 
longer;  maxillary  arm  of  zygoma  heavier;  upper  incisors  smaller. 

Measurements. — Type;  Total  length,  358;  tail  vertebrae,  162; 
hind  foot,  37.  Skull  (type);  Basilar  length,  39.1;  interorbital 
breadth,  6.3;  length  of  nasals,  16.9;  length  of  incisive  foramina,  9.8; 
length  of  palatal  bridge,  8.8 ;  alveolar  length  of  upper  molar  series,  8.6. 

Remarlcs. — This  subspecies  is  a  dark,  mountain  representative  of 
the  albigula  group.  Specimens  from  Valparaiso,  Zacatecas,  are 
grading  toward  leucodon. 

Specimens  examined. — Five,  all  from  Zacatecas,  as  follows: 

Plateado  (type  locality),  1;  Valparaiso,  4. 

NEOTOMA  LATIFRONS  Merriam. 

QUERENDARO  WoOD  RaT, 

(PI.  II,  figs.  5,  5a.) 

Neotoma  latifrons  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  p.  121,  July  2,  1894.  Type 
from  Querendaro,  Michoacan,  Mexico;  No.  50135,  ^  ad.,  U.  S.  National  Museum 
(Biological  Survey  Collection);  collected  by  E.  W.  Nelson,  August  8,  1892. 
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Distribution. — Known  only  from  ty])o  locality.  Lower  part  of 
fjower  Sonoran  Zone. 

General  characters. — vSimiiar  to  N.  a.  leucodon,  Init  smaller;  color 
darker,  more  ocliraceous;  skull  with  projecting  supraorbital  shelves. 

Color. — Partlij  worn  pelage:  Upper  parts  ocliraceous  bufTy,  ])urest 
along  cheeks  and  sides,  moderately  darkened  dorsally  by  dusky 
hairs;  middle  of  face  grayish;  nose  and  upper  lip  dusky;  feet  white; 
under  parts  dull  white,  the  fur  on  ])ectoral  and  inguinal  regions  only, 
pure  white  to  roots;  tail  dusky  above,  dull  white  below. 

Skull. — Similar  to  that  of  N.  a.  leucodon,  but  smaller,  shorter,  and 
relatively  broader;  frontal  region  relatively  broader  and  flatter  })os- 
teriorly,  with  lateral  margins  still  more  developed,  forming  strongly 
projecting  supraorbital  shelves. 

Measurements. — Type:  Total  length,  350;  tail  vertebrae,  149; 
hind  foot  (dry  skin),  34.5.  Skull  (type):  Basilar  length,  36.9; 
zygomatic  breadth,  24.6;  interorbital  breadth,  5.9;  length  of  nasals, 
16.6;  length  of  incisive  foramina,  9.5;  length  of  palatal  bridge,  8.3; 
alveolar  length  of  upper  molar  series,  9.1. 

Remarks. — This  form  is  rather  closely  related  to  N.  a.  leucodon  and 
may  intergrade  with  it  in  southern  Guanajuato. 

Specimens  examined. — One,  the  type. 

NEOTOMA  NELSONI  Goldman. 
Nelson  Wood  Rat. 
(Pi.  II,  figs.  6,  6a.) 

Neotomanelsoni  Goldmsin,  Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  29-30,  February  2, 1905. 
Type  from  Perote,  Veracruz,  Mexico;  No.  54320,  9  ad.,  U.  S.  National  Museum 
(Biological  Survey  Collection);  collected  by  E.  W.  Nelson,  June  3,  1893. 

Distribution. — High  plains  along  the  eastern  edge  of  the  Mexican 
plateau  region  in  eastern  Puebla  and  extreme  west-central  Veracruz. 
Upper  Sonoran  Zone. 

General  characters. — Size  large;  tail  stout,  well  haired,  rather 
short;  ears  large;  coloration  dark.  Related  to  N.  a.  leucodon,  but 
differing  in  darker  color  and  important  cranial  characters. 

Color. — Partly  worn  pelage:  Upper  parts  pale  cinnamon,  heavily 
overlaid  with  smoky  brown  or  Prout  brown,  this  color  predominating 
on  top  of  head  and  along  back,  becomuig  grayish  brown  on  cheeks 
and  middle  of  face;  under  parts  dull  white,  the  deep  plumbeous  basal 
color  showuig  through  everywhere  except  on  a  small  pectoral  area 
where  the  fur  is  pure  white;  nose  and  upper  lip  blackish;  feet  white; 
tail  indistinctly  bicolor  (nearly  concolor  toward  tip),  smoky  brown 
above,  slightly  paler  and  grayer  below.  Young  (about  half  grown) : 
Above  grayish  brown  tinged  with  smoky  brown. 

Skull. — General  outline  of  skull  similar  to  that  of  N.  a.  leucodon  but 
nasals  more  wedge-shaped,  pointed  posteriorly,  with  a  narrow  emar- 


40 


^n^KTH  a:\iertc'AN  fauna. 


[no.  r>i. 


ginatiou  between  the  ends;  palatal  bridge  decidedly  shorter  than 
hicisive  foramina  (in  leucodon  about  equal),  and  with  a  short  pos- 
terior median  projection  (absent  in  leucodon) ;  ascending  branches  of 
preniaxilla^  very  long,  the  ends  reaching  posteriorly  beyond  nasals  in 
appmaching  parallel  lines  to  interorbital  constriction;  dentition  as  in 
X  a.  h  ucodon. 

Measure ments. — Average  of  5  adult  topotypes:  Total  length,  349; 
total  vertebrae,  154;  hind  foot,  38.  Sl'ull  (average  of  same):  Basilar 
length,  39;  zygomatic  breadth,  25.3;  interorbital  breadth,  5.7; 
length  of  nasals,  17 ;  length  of  incisive  foramina,  9.7;  length  of  palatal 
bridge,  S.4;  alveolar  length  of  upper  molar  series,  8.9. 

Remarks. — This  species  is  a  member  of  the  alhigula  group.  Its 
darker  color  at  all  ages  readily  separates  it  externally  from  leucodon,  its 
nearest  know^n  relative. 

Specimens  examined. — Total  number  11,  all  from  the  type  locality. 

NEOTOMA  PALATINA  Goldman. 
BoLANOS  Wood  Rat. 
(PI.  Ill,  figs.  1,  la.) 

Neotoma  palatina  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  27-28,  February  2, 
1905.  Type  from  Bolanos,  Jalisco,  Mexico;  No.  90959,  ^  ad.,  U.  S.  National 
Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  September  12,  1897. 

Distribution. — Known  only  from  the  type  locality  in  the  canyon 
of  the  Bolanos  River.    Arid  Tropical  Zone. 

General  characters. — Size  large;  ears  small;  pelage  short  and  coarse; 
skull  heavy;  sphenopalatine  vacuities  absent;  vomer  peculiar. 

Color. —  Worn  pelage  (September) :  Upper  parts  pale  cinnamon, 
suffused  with  buffy  along  cheeks  and  sides,  becoming  much  darker  on 
dorsal  region  from  abundant  admixture  of  black  hairs;  under  parts 
dull  w^hite,  the  basal  color  plumbeous  except  on  throat,  breast,  and 
inguinal  region;  muzzle  brownish  gray;  feet  white;  tail  scantily 
haired,  bicolor,  blackish  above,  soiled  whitish  below. 

Skull. — Skull  large  and  massive,  rather  smoothly  rounded,  well 
arched  across  anterior  roots  of  zygomata;  rostrum  short  and  heavy; 
nasals  wedge-shaped,  reaching  posteriorly  to  plane  of  orbits;  frontals 
long  and  broad,  the  sides  very  slightly  upturned ;  brain  case  some- 
what truncate  posteriorly;  interparietal  large  and  rectangular,  with- 
out trace  of  a  posterior  angle;  mastoids  small;  interpterygoid  fossa 
very  broad,  evenly  rounded  anteriorly,  slightly  constricted  poste- 
riorly by  curvature  inward  of  pterygoids;  hamular  process  of  ptery- 
goids short  and  heavy;  sphenopalatine  vacuities  completely  closed 
by  palatines;  vomer  prolonged  posteriorly  as  a  thin  vertical  plate 
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along  median  line  of  presphenoid,  partially  dividing  posterior  nares, 
and  ending  in  a  point  at  suture  between  presphenoid  and  basisplie- 
noid;  bullae  small  and  heavy,  somewhat  pear-shaped  and  pointed 
anteriorly;  dentition  of  the  albigula  type. 

Measurements. — Type:  Head  and  body,  187;  hind  foot,  37.  Skull 
(type):  Basilar  length,  38.5;  zygomatic  bread tli,  24.4;  interorbital 
breadth,  5.8;  length  of  nasals,  18;  length  of  incisive  foramina,  9; 
length  of  palatal  bridge,  7.6 ;  alveolar  length  of  upper  molar  series,  8.8. 

Remarlcs. — This  remarkable  animal  appears  to  be  an  a])errant  mem- 
ber of  the  albigula  group.  In  general  form  the  skull  somew4iat 
resembles  that  of  N.  a.  melanura,  but  differs  too  widely  in  important 
details  to  require  close  comparison  with  any  known  form.  The  pos- 
terior prolongation  of  the  vomer  to  the  anterior  border  of  the  basi- 
sphenoid  is  a  unique  character,  and  the  complete  closure  of  the  spheno- 
palatine vacuities  has  been  observed  elsewhere  in  the  subfamily  only 
in  some  of  the  members  of  the  subgenus  Teonoma.  In  developing 
upward  and  backward  the  palatines  have  left  small  irregular  vacuities 
along  the  palatopterygoid  suture,  which  open  outward  into  the  exter- 
nal pterygoid  fossae. 

Specimens  examined. — One,  the  type. 

NEOTOMA  MONTEZUMA  Goldman. 
Montezuma  Wood  Rat. 
(PI.  Ill,  figs.  2,  2a.) 

Neotoma  montezumse  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  29,  Feb.  2,  1905. 
Type  from  Zimapan,  Hidalgo,  Mexico;  No.  81426,  $  ad.,  U.  S.  National  Museum 
(Biological  Survey  Collection);  collected  by  E.  W.  Nelson  and  E.  A.  Goldman, 
October  17,  1896. 

Distribution. — Known  only  from  the  type  locality  on  the  high 
plains  of  western  Hidalgo.    Upper  Sonoran  Zone. 

General  characters. — Size  medium;  tail  rather  short,  scantily  haired, 
bicolored.  Somewhat  resembling  N.  a.  melanura,  but  differing  in 
darker  color  and  in  marked  cranial  characters. 

Color. — Partly  worn  pelage:  Upper  parts  dull  ochraceous  buff, 
palest  on  head  and  along  sides,  everywhere  evenly  and  abundantly 
darkened  by  brownish  or  blackish  hairs;  under  parts  dull  white,  the 
under  color  of  fur  plumbeous,  except  on  throat,  chest,  and  inguinal 
region,  where  it  is  pure  white;  nose,  upper  sides  of  forearms,  and  outer 
sides  of  hind  legs,  grayish  brown;  feet  white;  tail  blackish  above, 
whitish  below. 

Slcull. — In  general  form  similar  to  N.  a.  melanura,  but  larger  and 
heavier;  maxillary  arm  of  zygoma  decidedly  heavier;  nasals  narrower 
posteriorly;  dentition  much  heavier;  first  upper  molar  with  antero- 
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internal  reentrant  angle  ileepor,  but  not  so  deep  as  in  N.  mexicana; 
bulliv  small,  as  in  .Y.  a.  melanura,  but  more  pointed  anteriorly; 
ascending  branches  of  premaxilla?  very  long,  reaching  or  nearly 
reaching  posteriorly  to  interorbital  constriction  and  somewhat 
broadening  toward  ends;  front als  constricted  well  forward,  the  sides 
slightly  upturned. 

Measurements. — IVpe:  Head  and  body,  181;  hind  foot,  39.  SJcull 
(type):  Basilar  length,  38;  zygomatic  breadth,  24;  interorbital 
breadth,  5.9;  length  of  nasals,  17.1;  length  of  incisive  foramina,  9.6; 
length  of  palatal  bridge,  7.9;  alveolar  length  of  upper  molar  series,  9. 

Rejnaj'Jcs. — Neotoma  montezutym  is  a  member  of  the  alhigula  group 
with  distinctive  characters,  showing  no  close  affinity  with  an}^  neigh- 
boring species;  its  general  resemblance  to  melanura  is  somewhat 
superficial.  The  skull  shows  a  slight  departure  from  the  alhigula 
type  in  the  depth  of  the  anterointernal  reentrant  angle  of  the  first 
upper  molar.  Unfortunately  the  end  of  the  t^q^e  specimen's  tail  is 
missing,  having  been  lost  before  the  animal  was  captured,  as  shown 
by  the  healed-over  end. 

Specimens  examined. — Total  number  five,  all  from  Hidalgo,  as 
follow^s : 

Zimapan  (type  locality),  4;  Ixmiquilpan,  1. 

NEOTOMA  INTERMEDIA  Rhoads. 
Rhoads  Wood  Rat. 
(PL  III,  figs.  3,  3a.) 

Neotoma  intermedia  Rhoads,  Amer.  Nat.,  XXVIII,  pp.  69-70,  January,  1894.  Type 
from  Dulzura,  San  Diego  County,  Cal.;  No.  1343,  J'ad.,  collection  of  S.  N.  Rhoads; 
collected  by  C.  H.  Marsh,  August  21,  1893. 

Neotoma  californica  Price,  Proc.  Cal.  Acad.  Sci.,  2  Ser.,  IV,  pp.  154-156,  pi.  XI,  May 
9, 1894.  Type  from  Bear  Valley,  San  Benito  County,  Cal. ;  No.  335,  ^  ad..  Museum 
Stanford  University;  collected  by  C.  H.  Gilbert  and  W.  W.  Price,  April  2,  1893. 

Distribution. — Lower  slopes  of  southern  part  of  Sierra  Nevada  and 
coast  region  of  California  from  Monterey  Bay  southward  and  through- 
out the  mountains  of  Lower  California  to  near  Cape  San  Lucas.  Upper 
and  Lower  Sonoran  zones. 

General  characters. — Size  medium;  ears  large;  tail  moderately  long, 
bicolor.  Somewhat  similar  to  N.  alhigula,  but  color  darker;  fur  on 
throat  and  breast  basally  plumbeous  instead  of  white;  cranial 
characters  distinctive. 

Color. — Fresh  yelage:  Upper  parts  grayish  brown,  more  or  less  suf- 
fused with  pale  buff,  darkest  on  dorsal  region  from  more  abundant 
admixture  of  black-tipped  hairs ;  under  parts  white  or  creamy  white, 
the  fur  basally  plumbeous;  breast  usually  crossed  by  a  faint  buffy 
band;  sides  of  ankles  usually  dusky;  feet  white;  tail  black  above,  dull 
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white  below.  Winter  jjelage:  Upper  parts  darker,  the  black-tipped 
hairs  more  conspicuous  than  in  summer  pelage. 

Slcull. — Rather  small  and  light,  brain  case  large  and  smoothly 
rounded;  temporal  ridges  faint  and  widely  separated.  General  out- 
line similar  to  that  of  N.  alhigula,  but  rostrum  much  more  slender; 
nasals  broader  and  more  evenly  rounded  posteriorly;  palate  convex 
instead  of  concave  posteriorly;  bullsp  smaller,  more  tapering,  and 


Fig.  5.— Distribution  of  the  Neotoma  intermedia  group. 


turned  inward  anteriorly;  first  upper  molar  with  anterointemal 
reentrant  angle  shallow  as  in  N,  alhigula. 

Measurements. — Average  of  3  adult  topotypes:  Total  length,  325; 
tail  vertebrae,  160;  hind  foot,  31.5.  Slcull  (average  of  same):  Basilar 
length,  34.6;  zygomatic  breadth,  21.4;  interorbital  breadth,  5.5; 
length  of  nasals,  15.3 ;  length  of  incisive  foramina,  8.7 ;  length  of  palatal 
bridge,  7.2;  alveolar  length  of  upper  molar  series,  7.5. 
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Hemar^l'S. — Tho  abiiuclaiit  luatorial  oxaniiiied  shows  that  N.  inter- 
media and  .V.  albiguh  belong  to  rather  nearl}^  related  but  quite  dis- 
tinct groups.  Their  ranges  meet  or  overhip  in  southern  California 
without  trace  of  intorgradation.  Typical  intermedia  inhabits  the 
more  humid  or  higher  areas,  passing  into  a  paler  form,  gilva,  along 
the  basal  slopes  of  the  mountains  and  on  sandy  deserts.  Specimens 
from  the  upper  slopes  of  the  Sierra  la  Laguna  in  the  Cape  Region 
of  Lower  California  average  more  brownish  in  color  than  typical 
intermedia;  the  skulls  are  very  similar,  but  have  rather  more  broadly 
spreading  zygomata  and  slightl}^  wider  interpter37-goid  fossae  than  is 
usual  in  intermedia.  But  these  differences  seem  too  slight  for  sub- 
specific  recognition,  although  the  specunens  appear  to  represent  an 
isolated  colony,  cut  off  from  the  main  distribution  area  of  inter- 
media by  an  interposed  arm  of  the  range  of  the  larger  and  paler  form, 
arenacea.  Specimens  of  intermedia  in  fresh  winter  pelage  are  usually 
darker  than  those  in  the  worn  summer  coat. 

N.  californica  does  not  differ  appreciably  from  typical  intermedia. 

Specimens  examined. — Total  number  252,  from  localities  as  follows: 

California:  Arroyo  Seco  Canyon  (near  Pasadena),  1;  Bear  Valley,  San  Benito 
County,  4;  Bear  Basin,  Monterey  County,  2;  Bell  Station,  1;  Bergman,  6; 
Capistrano,  3;  Chihuahua  Mountains,  1;  Cone  Peak,  5;  Dulzura  (type  local- 
ity), 9;  El  Nido,  2;  Fremont  Peak,  Gabilan  Range,  3;  Jamul,  1;  Pacheco 
Pass,  4;  Piute  Mountains,  1;  Porterville  (8  miles  east),  2;  Posts,  1;  Poway, 
1;  Priest  Valley,  Monterey  County,  1;  Reche  Canyon  (near  San  Bernar- 
dino), 13;  Redlands,  1;  Riverside,  14;  San  Benito  Valley,  3;  San  Bernar- 
dino, 2;  San  Bernardino  Mountains,  8;  San  Diego,  1;  San  Fernando,  4;  San 
Francisquito  Canyon,  Los  Angeles  County,  1;  San  Jacinto  Valley,  1;  San 
Luis  Obispo,  3;  San  Pedro,  1;  San  Rafael  Mountains,  2;  Santa  Inez,  1;  Santa 
Isabel,  4;  Santa  Lucia  Peak,  6;  Temescal,  1;  Tassajara  Creek,  Monterey 
County,  3;  Tijuana  River  (mouth),  1;  Wildomar,  1;  Winchester,  1;  Witch 
Creek,  2;  Zaca  Lake,  Santa  Barbara  County,  2. 

Lower  California:  Calmalli,  1;  Comondu,  15;  El  Potrero  (near  Mulege),  2; 
Ensenada,  9;  Ensenada  (20  miles  east),  2;  La  Grulla,  San  Pedro  Martir 
Mountains,  1;  Palomar,  San  Pedro  Martir  Mountains,  1;  Paso  Hondo  (16 
miles  north  of  La  Purisima),  1;  Rancho  San  Antonio  (west  base  San  Pedro 
Martir  Mountains),  9;  Rancho  Viejo  (15  miles  east  of  Alamo),  4;  Rosario,  5; 
San  Andres,  6;  San  Bruno,  5;  San  Fernando,  3;  San  Ignacio,  7;  San  Isidro,  8; 
San  Quintin,  24;  San  tana,  1;  San  Telmo,  1;  Santa  Rosalia  Bay,  1;  Santo 
Domingo,  2;  Sierra  la  Giganta,  1;  Sierra  la  Laguna,  10;  Tecate  River,  1; 
Tijuana,  2;  Trinidad  Valley  (northwest  base  San  Pedro  Martir  Mountains), 
3;  Vallecitos,  San  Pedro  Martir  Mountains,  3. 

NEOTOMA  INTERMEDIA  GILVA  Rhoads. 

Yellow  Wood  Rat. 

Neotoma  intermedia  gilva  Rhoads,  Amer.  Nat.,  XXVIII,  p.  70,  January,  1894.  Type 
from  Banning,  San  Bernardino  County,  Cal.;  No.  1665,  $ ,  Academy  of  Natural 
Science-s,  Philadelphia;  collected  October  26,  1893. 

Neotoma  desertorum  Hola  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  p.  126,  July  2,  1894. 
Type  from  San  Emigdio,  Kern  County,  Cal.;  No.  f^M-  $  ad.,  U.  S.  National 
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Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson,  October  24, 
1891. 

Neotoma  hella felipensis  Elliot,  Pub.  Field  Columb.  Mus.,  Zool.  Ser.,  Ill,  pp.  217-218, 
June,  1903.  Type  from  San  Felipe,  Lower  California,  Mexico;  type  in  Field 
Museum  of  Natural  HiBtory;  collected  by  Edmund  Heller  in  March  or  April,  1902. 

Distribution. — Arid  plains  and  basal  slopes  of  mountains  mainly 
along  the  eastern  border  of  tlie  range  of  N.  intermedia,  from  wStanley 
in  Fresno  County,  Cal.,  south  through  northeastern  Lower  California 
to  the  Santa  Clara  Mountains  on  the  west  side  of  the  Peninsula. 
Lower  Sonoran  Zone. 

General  characters. — Same  as  N.  intermedia,  but  color  paler,  upper- 
parts  more  buffy  or  yellowish,  less  obscured  by  blackish  hairs. 

Color. — Fresh  winter  jjelage:  Upperparts  varying  from  creamy  buff 
to  pale  ochraceous  buff,  purest  along  sides,  thinly  overlaid  with  black- 
ish hairs ;  underparts  and  feet  white;  ankles  less  dusky  than  in  N.  inter- 
media, the  inner  sides  often  pure  white;  tail  brownish  gray  above, 
white  below. 

Slcull. — As  in  N.  intermedia. 

Measurements. — An  adult  from  Cabezon,  Cal. :  Total  length,  330; 
tail  vertebrae,  160;  hind  foot,  34.  Slcull  (of  same):  Basilar  length, 
33.2;  zygomatic  breadth,  20.9;  interorbital  breadth,  5.5;  length  of 
nasals,  15.9;  length  of  incisive  foramina,  8.6;  length  of  palatal  bridge, 
6.8;  alveolar  length  of  upper  molar  series,  8.1. 

Remarks. — N.  i.  gilva  is  a  desert  form  differing  from  typical  N.  inter- 
media only  in  paler,  more  yellowish  coloration  of  upperparts.  It 
intergrades  with  intermedia  along  the  slopes  of  the  mountains  or 
wherever  the  climate  becomes  more  humid.  In  color  gilva  sometimes 
closely  resembles  lepida,  but  the  pelage  is  shorter  and  coarser. 

Large  series  of  specimens  show  considerable  range  of  variation  in 
color  and  from  some  localities  average  somewhat  yellower  than  from 
others,  but  there  are  no  characters  by  which  felipensis  can  be  satis- 
factorily separated  from  typical  gilva.  Through  transposition,  prob- 
ably while  in  the  hands  of  the  skull  cleaner,  the  skull  of  a  southern 
member  of  the  fuscipes  group  was  numbered  to  correspond  with  a  skin 
of  gilva,  and  the  composite  specimen  later  became  the  type  of  sola. 
This  mismatched  skull  belongs  either  to  macrotis  or  simplex,  both  of 
which  had  already  been  described,  but  it  can  not  be  definitely  assigned 
to  either,  owing  to  their  close  agreement  in  skull  characters.  The 
skin,  however,  of  the  type  of  sola  is  certainly  gilva,  as  is  a  topotype 
taken  at  the  same  time.  Hence  the  name  seems  to  belong  in  synonymy 
under  the  latter  form. 

Specimens  examined. — Total  number  118,  from  localities  as  follows: 

California:  Banning,  1  (type);  Big  Pine  Mountain,  1;  Cabezon,  2;  Carriso 
Plains,  2;  Cuyama  Valley,  1;'  east  base  of  Coast  Range  Mountains,  San 
Diego  County,  1;  Fort  Tejon,  17;  Frazier  Mountain,  1;  Jacumba,  7;  Kern 
River  (south  fork),  4;  Kern  River  (15  miles  northeast  of  Bakersfield),  1; 


46 


NORTH  AMERICAN  FAUNA. 


[NO.  31. 


Milpitas  Ranch,  Monterey  County,  1;  Mount  Pinos,  2;  Mountain  Spring, 
San  Diego  County,  4;  Mount  Waterman,  San  Gabriel  Mountains,  1;  Palm 
Springs,  1;  P:iraiso  Springs,  1;  San  Emigdio,  Kern  County,  2;  San  Gorgonio 
Pa^s,  8;  San  Jacinto  Lake,  1;  San  Jacinto  Mountains  (San  Andres  Canyon), 
2;  Seven  Oaks,  San  Bernardino  Mountains,  1;  Stanley,  6;  Tehachapi,  2; 
Tejon  Pa.^s,  2;  Vallecitos,  2;  White  Water,  3. 
Lower  California:  Aguaje  de  la  Natividad,  1 ;  Calamahue,  3;  Canyon  Vicente, 
1 ;  Esperanza  Canyon,  east  base  San  Pedro  Martir  Mountains,  1 ;  Nachoguero 
Valley,  1;  PozoSan  Augustin  (20  miles  east  of  San  Fernando),  2;  San  Angel 
(20  miles  west  of  San  Ignacio),  2;  San  Felipe  Bay,  20;  San  Francisquito,  6; 
Tinaja  Santa  Clara,  Santa  Clara  Mountains,  2;  Yubay,  2. 

NEOTOMA  INTERMEDIA  PRETIOSA  Goldman. 
Matancita  Wood  Rat. 
(PI.  Ill,  figs.  4,  4a.) 

Neotoma  intermedia  pretiosa  Goldman,  Proc,  Biol.  Soc.  Wash.,  XXII,  p.  139,  June  25, 
1909.  Type  from  Matancita  (also  called  Soledad),  50  miles  north  of  Magdalena 
Bay,  Lower  California,  Mexico  (altitude  100  feet);  No.  146123,  ad.,  U.  S. 
National  Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson  and 
E.  A.  Goldman,  November  17,  1905. 

Distribution. — West  coast  and  islands  of  Lower  California,  from  San 
Jorge  (southwest  of  Comondu)  south  to  Margarita  Island.  Lower 
Sonoran  Zone. 

General  characters. — Size  much  larger  and  color  paler  than  N.  inter- 
media. Similar  in  size  to  N.  i.  arenacea,  but  color  paler;  tail  shorter; 
audital  bullae  larger. 

Color. —  Worn  pelage:  Upperparts  very  pale  drab  gray,  purest 
along  cheeks  and  sides,  overlaid  on  top  of  head  and  back  by  dusky 
or  rusty  hairs;  feet  and  underparts  white;  tail  blackish  above,  grayish 
below. 

SJcuU. — Similar  in  general  to  that  of  N.  intermedia,  but  very  much 
larger  and  more  angular;  nasals  narrower  posteriorly;  supraorbital 
ridges  more  prominent.  In  size  the  skull  is  similar  to  that  of  iV".  i. 
arenacea,  but  dentition  heavier;  bullae  much  larger. 

Measurements. — T3^pe:  Total  length,  370;  tail  vertebrae,  165;  hind 
foot,  41.  Average  of  6  adult  topotypes:  Total  length,  374;  166;  39.3. 
Slcull  (average  of  same):  Basilar  length,  39.4;  zygomatic  breadth, 
24.6;  interorbital  breadth,  5.8;  length  of  nasals,  18.2;  length  of 
incisive  foramina,  10.5;  length  of  palatal  bridge,  7.6;  alveolar  length 
of  upper  molar  series,  9.3. 

Remarlcs. — This  large  form  occupies  a  position  between  intermedia 
and  arenacea  and  probably  intergrades  with  both.  In  cranial  char- 
acters it  approaches  N.  hryanti,  but  differs  markedly  in  color.  Adult 
specimens  taken  in  November  are  undergoing  the  change  from  worn 
to  fresh  pelage. 
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Specimens  examined. — Total  number  41,  from  localities  in  Lower 
California,  as  follows: 

Magdalena  Island,  12;  Margarita  Island,  10;  Matancita  (type  locality),  12; 
San  Jorge,  7. 

NEOTOMA  INTERMEDIA  ARENACEA  Allen. 
Cape  Wood  Rat. 
(PI.  Ill,  figs.  5,  5a.) 

Neotoma  arcnacea  Allen,  Bull.  Amer.  Mils.  Xat.  Uist.,  X,  pp.  150-151,  April  12,  1898. 
Type  from  San  Jose  del  (.'abo.  Lower  California,  Mexico;  No.  98,  3,112,  $  ,  British 
Museum;  collected  by  Dane  Coolidge,  August  6,  1896. 

Distribution. — Coastal  plains  and  basal  mountain  slopes  in  the 
Cape  region  of  Lower  California,  north  at  least  to  La  Paz.  Mainly 
overlapping  portions  of  Lower  Sonoran  and  Arid  Tropical  zones. 

General  characters. — Size  much  larger  than  N.  intermedia.  Related 
to  N.  i.  cursoria,  but  color  darker;  tail  longer;  audital  bullae  much 
smaller. 

Color. — Fresh  pelage:  Upper  parts  between  buff  and  ochraceous 
buff,  clearest  along  cheeks  and  sides,  moderately  darkened  over  top 
of  head  and  back  by  overlying  dusky  hairs;  feet  and  under  parts 
white;  ankles  brownish  or  dusky;  tail  indistinctly  bicolor,  brownish 
above,  grayish  brown  below. 

Measurements. — Average  of  5  adult  topot3rpes:  Total  length,  383; 
tail  vertebrae,  188;  hind  foot,  38.5.  SJcull  (average  of  same) :  Basilar 
length,  38.8;  zygomatic  breadth,  23.7;  interorbital  breadth,  5.9; 
length  of  nasals,  17.4;  length  of  incisive  foramina,  10.2;  length  of 
palatal  bridge,  7.2;  alveolar  length  of  upper  molar  series,  8.2. 

Skull. — Similar  in  general  form  to  that  of  N.  intermedia,  but  larger 
and  more  angular;  supraorbital  ridges  more  prominent;  bullae  rela- 
tively^ much  smaller.  In  size  the  skull  is  similar  to  that  of  N.  i, 
cursoria,  but  dentition  much  lighter  and  bullae  much  smaller. 

Remarks. — This  large  form  inhabits  the  subtropical  coastal  plains 
and  valleys  and  the  Lower  Sonoran  basal  slopes  of  the  Sierra  la 
Laguna  in  the  Cape  region  of  Lower  California  from  La  Paz  to  Cape 
San  Lucas.  Complete  intergradation  w4th  intermedia  probably  occurs 
to  the  northward  of  La  Paz  and  on  the  slopes  of  the  Sierra  la  Laguna. 
Some  of  the  specimens  taken  early  in  January  are  in  fresh  pelage, 
while  others  are  much  w^orn. 

Specimens  examined. — Total  number  36,  all  from  the  Cape  region 
of  Lower  California,  as  follows : 

Cape  San  Lucas,  8;  El  Sauz,  1;  La  Paz,  11;  San  Jose  del  Cabo  (type  locality), 
14;  Santa  Anita,  2. 
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NEOTOMA  INTERMEDIA  VICINA  Goldman. 

EspiRiTU  Santo  Wood  Rat. 

Neotoma  intermedia  vicina  Goldman,  Proc.  Biol.  Soc.  Wash.,  XXII,  p.  140,  June  25, 
1909.  Type  from  Espiritu  Santo  Island,  off  east  coast  of  Lower  California,  Mex- 
ico; No.  14GS03,  $  ad.,  U.  S.  National  Museum  (Biological  Survey  Collection); 
collected  by  E.  W.  Nelson  and  E.  A.  Goldman,  February  9,  1906. 

DiMrihution . — Espiritii  Santo  Island,  Gulf  of  California,  Mexico. 
Lower  Sonoran  Zone  and  upper  border  of  Arid  Tropical  Zone. 

General  cha?'acters. — ^lost  nearly  related  to  N.  i.  perpallida,  but 
color  darker  and  tail  averaging  slightly  shorter.  Size  slightly  larger 
than  N.  intermedia;  color  above  more  grayish;  under  parts  purer 
white;  tail  more  scantily  haired;  skull  differing  in  various  details. 
Somewhat  similar  to  N.  i.  arenacea,  but  smaller;  color  paler;  audital 
bullae  relatively  larger. 

Color. — F?^esli  pelage:  Upper  parts  dull  grayish  or  brownish  drab, 
Hghter  along  cheeks  and  sides,  moderately  darkened  over  top  of 
head  and  back  by  overlying  dusky  hairs;  feet  and  under  parts  white; 
tail  blackish  above,  gra^dsh  below. 

SliuTl. — About  as  in  N.  i.  perpaUida;  averaging  larger  and  more 
angular  than  in  N.  intermedia;  nasals  narrower  posteriorly;  inter- 
pterygoid  fossa  wider;  dentition  heasaer;  bullae  slightly  smaller.  The 
skull  differs  from  that  of  N.  i.  arenacea  in  smaller  size,  relatively 
heavier  dentition,  and  relatively  larger  bullae. 

Measurements. — Type:  Total  length,  335;  tail  vertebrae,  156;  hind 
foot,  37.    Average  of  5  adult  topot^^^es:  344;  162;  34.5. 

SlcuU  (average  of  4  adults):  Basilar  length,  35.6;  zygomatic 
breadth,  22.8;  interorbital  breadth,  5.6;  length  of  nasals,  16.4;  length 
of  incisive  foramina,  9.3 ;  length  of  palatal  bridge,  7.2 ;  alveolar  length 
of  upper  molar  series,  8.1. 

Remarlcs. — This  island  form  differs  from  N.  i.  perpaUida  mainly  in 
darker  color.  The  close  agreement  of  vicina  and  perpaUida  in  gen- 
eral characters  seems  rather  remarkable  in  view  of  the  fact  that  the 
island  of  San  Francisco,  lying  between  their  insular  ranges,  is  inhab- 
ited by  the  very  distinct  species  N.  abhreviata. 

Specimens  examined. — Thirteen,  all  from  Espiritu  Santo  Island, 
Lower  California. 

NEOTOMA  INTERMEDIA  PERPALLIDA  Goldman. 

San  Jose  Island  Wood  Rat. 

Neotoma  intermedia  perpaUida  Goldman,  Proc.  Biol.  Soc.  Wash.,  XXII,  pp.  139-140, 
.Tune  25,  1909.  Type  from  San  Jose  Island,  off  east  coast  of  Lower  California,  Mex- 
ico; No.  79061,  (J  yg.  ad.,  U.  S.  National  Museum  (Biological  Survey  Collection); 
collected  by  J.  E.  McLellan,  August  4,  1895. 


1 


1910.] 


INTERMEDIA  GROUP  ABBREVIATA. 


49 


Distribution. — San  Jose  Island,  Gulf  of  California,  Mexico.  I^ower 
Soiioran  Zone. 

General  characters. — Most  nearly  related  to  TV.  i.  vicina,  but  color 
still  paler  and  tail  averaging  slightly  longer;  skull  about  the  same. 
Similar  in  color  to  N.  i.  gilva,  but  under  parts  purer  white  and  tail 
not  basally  buffy;  tail  longer,  more  scantily  haired;  skull  differing  in 
details. 

Color. —  Fresh  pelage :  Upper  parts  dull  grayish  or  brownish  drab, 
lighter  along  cheeks  and  sides,  moderately  darkened  over  top  of  head 
and  back  by  overlying  dusky  hairs;  feet  and  under  parts  white;  tail 
blackish  above,  grayish  below.  Worn  pelage:  Upper  parts  becoming 
browner  or  more  rusty,  mainly  through  fading  of  dark  hairs. 

Skull. — About  like  that  of  N.  i.  vicina.  ^luch  as  in  N.  intermedia 
and  N.  i.  gilva,  but  somewhat  larger;  bullae  slightly  smaller.  Dif- 
fering from  that  of  N.  nudicauda  in  much  smaller  bullae. 

Measurements. — Average  of  six  adults:  Total  length,  359  (345-375). 
iSAruZZ  ( average  of  four  adults) :  Basilar  length,  31 ;  zygomatic  breadth, 
22;  interorbital  breadth,  5.7;  length  of  nasals,  16.8;  length  of  incisive 
foramina,  9.4;  length  of  palatal  bridge,  7.2;  alveolar  length  of  upper 
molar  series,  8.6. 

Remarlcs. — The  San  Jose  Island  wood  rat  differs  from  N.  i.  vicina  of 
Espiritu  Santo  Island  mainly  in  paler  color.  This  difference  in  color 
is  within  the  range  of  variation  in  some  mainland  forms,  and  but  for 
their  insularity  perpallida  and  vicina  might  be  included  under  one 
name.  The  small  island  of  San  Francisco,  lying  only  a  short  distance 
off  the  southern  end  of  San  Jose  Island,  is  inhabited  by  N.  ahhreviata,  a 
distinct  species  with  which  perpallida  requires  no  close  comparison. 

The  Biological  Survey  collection  contains  two  specimens  of  this 
form.  Outram  Bangs  has  kindly  furnished  for  examination  a  fine 
series  of  additional  specimens — 11  skins  and  skulls  collected  on  San 
Jose  Island  by  W.  W.  Brown,  jr.,  for  John  E.  Thayer. 

Specimens  examined. — Thirteen,  all  from  San  Jose  Island,  Lower 
California. 

NEOTOMA  ABBREVIATA  Goldman. 
Short-tailed  Wood  Rat. 

Neotoma  ahhreviata  Goldman,  Proc.  Biol.  Soc.  Wash.,  XXII,  pp.  140-141,  June  25, 1909. 
Type  from  San  Francisco  Island  (near  southern  end  of  San  Jose  Island),  Gulf  of 
California;  No.  12260,  $  ad.,  Museum  of  Comparative  Zoology;  collected  by 
W.  W.  Brown,  jr.,  February  22, 1909.    (John  E.  Thayer  expedition.) 

Distribution. — Known  only  from  San  Francisco  Island,  in  the  Gulf 
of  California.    Lower  Sonoran  Zone. 

General  characters. — Size  small;  color  very  pale;  tail  decidedly 
shorter  than  head  and  body — shorter  than  in  any  other  known  mem- 
ber of  the  intermedia  group.  Somewhat  like  N.  intermedia,  but  size 
52668°— 10  4 
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smaller,  color  vorv  luiioh  paler,  tail  relativeh'  shorter  and  skull  very 
(.litTerent.  Similar  in  color  to  .V.  ?.  pcrpaJlida  of  the  neighboring  island 
of  San  Jose,  but  not  very  nearly  related;  size  smaller;  tail  relativel}' 
shorter:  skull  differing  in  numerous  details. 

Cohr. —  Fresh  pelage:  Upper  parts  pale  drab  gray,  palest  along 
cheeks  and  siiles,  the  dark  hairs  over  top  of  head  and  back  scarcelv 
numerous  enough  to  alter  the  general  color,  but  producmg  a  grizzled 
effect:  posterior  part  of  back  suffused  with  cinnamon  or  pale  rusty: 
under  parts  dull  white,  the  fur  basally  plumbeous;  feet  white;  tail 
pale  grayish  above,  white  below. 

Sl'iill. — Somewhat  like  that  of  intennedm,  but  smaller,  more  angu- 
lar: nasals  broader  posteriorly,  the  ends  more  rounded;  frontals  nar- 
rower posteriorly,  the  constriction  nearer  middle,  upper  surface  more 
deeply  channeled  along  median  line;  bullae  shorter,  more  rounded; 
posterior  border  of  palate  slightly  emarginate  (evenly  convex  in  inter- 
inedm);  mastoid  process  of  squamosal  less  spatulate  at  tip,  or  less 
developed  upward,  leaving  mastoid  more  exposed  below  lateral  exten- 
sion of  supraoccipital;  supraoccipital  more  angular,  sharph^  ridged 
posterior  to  union  with  interparietal;  outer  surface  of  squamosal  with 
a  distinct  eminence  or  ridge  descending  obliquely  toward  orbit.  Com- 
pared with  that  of  perpallida  the  skull  of  ahhreviata  is  decidedly 
smaller;  nasals  broader  and  more  rounded  posteriorly;  frontals  rela- 
tively narrower  posteriorly,  the  constriction  nearer  middle,  broad 
anteriorly  between  lachrymals,  and  tapering  more  abrupth'  between 
maxillae  and  premaxillse  owing  to  crowding  by  nasals;  incisive 
foramina  more  decidedly  longer  than  palatal  bridge;  buUse  shorter, 
more  rounded. 

Measurements. — Type:  Total  length,  305;  tail  vertebrae,  130;  hind 
foot,  33.  Average  of  six  adult  topotypes,  304  (295-310);  130 
(125-135):  33  (30-35).  Slcull  (average  of  five  adults):  Basilar 
length,  34.1;  zygomatic  breadth,  21.6;  interorbital  breadth,  5.3; 
length  of  nasals,  15.4;  length  of  incisive  foramina,  8.4;  length  of  pal- 
atal bridge,  7.5;  alveolar  length  of  upper  molar  series,  8.4. 

Reircarlcs. — ^Although  clearly  a  member  of  the  intermedia  group,  this 
small  insular  wood  rat  is  a  distinct  species,  separable  from  its  nearer 
relatives  by  small  size  and  abbreviated  tail.  It  is  known  onh^  from 
the  small  island  of  San  Francisco,  situated  a  short  distance  from  the 
southern  extremit}^  of  the  larger  island  of  San  Jose.  When  the  shght 
geographic  separation  of  these  two  islands  is  considered,  the  ^vide 
difference  between  the  wood  rats  inhabiting  them  seems  remarkable. 

I  was  indebted  to  Outram  Bangs  for  the  opportunity  to  describe  the 
present  species,  which  is  based  on  a  fine  series  of  specimens  collected 
for  John  E.  Thayer. 

Specimens  examined. — Ten,  all  from  San  Francisco  Island. 
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NEOTOMA  NUDICAUDA  Goldman. 

Carmen  Island  Wood  Rat. 

Neotoma  nvdicauda  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  28-29,  February  2, 
1905.  Type  from  Carmen  Island,  Lower  California,  Mexico;  No.  79073,  9  yg- 
ad.,  U.  S.  National  Museum  (Biological  Survey  Collection);  collected  by  J.  E. 
McLellan,  October  14,  1895. 

Distribution. — Known  only  from  Carmen  Island,  in  the  Gulf  of  Cali- 
fornia, Mexico.    Lower  Sonoran  Zone. 

General  characters. — Size  medium;  ears  large;  tail  moderately  long 
and  nearly  naked.  Similar  in  general  to  N.  i.  arenacea,  but  color 
paler;  audital  bullae  decidedly  larger;  interpterygoid  fossa  much 
narrower. 

Color. — Type  (worn  pelage) :  Upper  parts  pale  grayish  buff,  tinged 
with  brownish  along  cheeks  and  sides,  the  back  slightly  darkened  by 
black-tipped  hairs;  under  parts  white,  the  fur  basally  along  sides  of 
belly  pale  plumbeous;  ears  grayish  brown;  feet  white;  tail  bicolor, 
brownish  above,  dull  whitish  below. 

SJcuU. — Similar  to  that  of  N.  arenacea,  but  bullae  much  larger;  inter- 
pterygoid fossa  much  narrower;  maxillary  arm  of  zygoma  heavier; 
antorbital  foramina  larger;  nasals  truncate  posteriorly,  reaching 
plane  of  orbits;  jugal  rather  long;  dentition  of  the  intermedia  type, 
but  rather  light;  supraorbital  ridges  well  developed  and  sharp,  as  in 
N.  i.  arenacea. 

Measurements. — Type:  Total  length,  330;  tail  vertebrae,  155;  hind 
foot,  40.  Skull  (type):  Basilar  length,  36;  zygomatic  breadth,  22.6; 
length  of  nasals,  16.3;  length  of  incisive  foramina,  9.3;  length  of 
palatal  bridge,  7.1;  alveolar  length  of  upper  molar  series,  8.9. 

Remarks. — In  external  appearance  nudicauda  closely  resembles 
perpallida,  which  inhabits  the  neighboring  island  of  San  Jose.  In 
combination  of  cranial  characters,  however,  it  differs  from  all  the  other 
members  of  the  intermedia  group,  and  compares  about  as  well  with 
cursoria  or  vicina  as  with  arenacea. 

Specimens  examined. — One,  the  type. 

NEOTOMA  BRYANTI  Merriam. 
Bryant  Wood  Rat. 
(PI.  Ill,  figs.  6,  6a.) 

Neotoma  bryanti  Merriam,  Amer.  Nat.,  XXI,  No.  2,  pp.  191-193,  February,  1887. 
Type  from  Cedros  Island  (also  called  Cerros  Island),  Lower  California,  Mexico; 
No.  ffff>  ^>  Merriam  Collection;  collected  by  Walter  E.  Bryant. 

Distribution. — Cedros  Island,  off  west  coast  of  Lower  California, 
Mexico.    Upper  Sonoran  Zone. 

General  characters. — Size  very  large;  ears  large;  tail  moderately 
long,  bicolored.  Related  to  N.  i.  cursoria,  but  color  much  darker 
and  cranial  characters  different. 
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Color. — Sli(jhthj  worn  pckKjc:  Ground  color  of  upper  pnrts  rich 
creamy  buiV.  clearest  aloui^  cheeks  and  sides,  beconiini^  much  darkened 
over  top  of  head  and  back  by  admixture  of  black-tip])ed  hairs;  under 
parts  creamy  white,  suffused  in  some  specimens  with  pinkish  .buff; 
ankles  more  or  less  conspicuously  dusky;  feet  white;  tail  brownish 
above,  grayish  below. 

Sl'uU. — Similar  to  that  of  N.  i.  cursoria,  but  averaging  larger  and 
more  angular:  fi'ontals  broadening  more  abruptly  anteriorly  between 
laclirymals,  upper  surface  deeply  channeled,  lateral  margins  strongly 
upturned  in  nearly  straight  posteriorly  diverging  lines;  interpterygoid 
fossa  narrower :  dentition  heavier. 

Measurements. — Average  of  8  adult  topotypes:  Total  length,  377; 
tail  vertebrae,  168;  hind  foot,  38.1.  SlcuTl  (average  of  5  adults): 
Basilar  length,  40;  zygomatic  breadth,  24.5;  interorbital  breadth, 
5.4;  length  of  nasals,  18;  length  of  incisive  foramina,  9.9;  length  of 
palatal  bridge,  8;  alveolar  length  of  upper  molar  series,  9.8. 

RemarTcs. — This  large  insular  species  is  more  nearly  related  to  N.  i. 
cursoria,  which  inhabits  the  coast  and  islands  farther  south,  than  to 
the  form  found  on  the  adjacent  mainland.  The  skulls  of  hryanti  and 
cursoria  indicate  rather  close  relationship,  but  the  darker  color  of  the 
former  readily  distinguishes  it.  The  fine  series  of  topotypes  in  tlie 
Biological  Surve}^  collection  shows  that  the  species  has  whitish  under- 
parts.  The  concolor  back,  sides,  and  belly  in  the  type  specimen  are 
due  to  the  burning  off  of  the  tips  of  the  hairs,  thus  exposing  the 
plumbeous  basal  color  above  and  below. 

Specimens  examined. — Total  number  27,  all  from  Cedros  Island, 
Lower  California. 

NEOTOMA  ANTHONYI  Allen. 
Anthony  Wood  Rat. 
(PI.  IV,  figs.  1,  la.) 

Neotorna  anthonyi  Allen,  Bull.  Amer.  Mus.  Xat.  Hist.,  X,  pp.  151-152,  April  12,  1898. 
Type  from  Todos  Santos  Island,  Lower  California,  Mexico;  No.  xf^ffj  $  ^^-i 
American  Museum  of  Natural  History,  N.  Y.;  collected  by  A.  W.  Anthony,  May 
11,  1897. 

Distribution. — Todos  vSantos  Island,  off  west  coast  of  Lower  Cali- 
fornia, Mexico.    Upper  Sonoran  Zone. 

General  characters. — Size  medium;  tail  rather  short,  well  haired, 
sharply  bicolor;  outer  surface  of  hind  legs  conspicuously  blackish; 
nasals  not  reaching  plane  of  lachrymals.  Related  to  N.  intermedia, 
but  differing  both  in  color  and  cranial  characters. 

Color. —  Worn  pelage:  Above  grayish  brown,  palest  along  sides, 
becoming  much  darker  over  top  of  head  and  back  by  admixture  of 
dusky  hairs;  under  parts  dull  whitish,  faintly  suffused  across  throat 
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and  belly  ynth  pale  pinkish  bull";  upper  surface  of  forearms  dusky 
brown;  outer  surface  of  hind  legs  and  inner  surface  of  ankles  blackish; 
feet  while;  tail  bicolor,  brownish  black  above,  soiled  whitish  })elow. 

Slcull. — Similar  in  general  to  that  of  N.  intermedia,  but  larger  and 
heavier;  nasals  broader;  maxillary  arm  of  zygoma  heavier,  less 
squarely  spreading;  frontals  more  elevated  near  lachrymals,  deeply 
channeled  along  median  line;  incdsive  foramina  longer,  slightly  con- 
stricted near  maxillopremaxillary  suture;  interpterygoid  fossa  wider; 
basisphenoid  broader  anteriorly;  presphenoid  broader  posteriorly  at 
point  of  union  with  ])asisphenoi(l ;  dentition  of  the  intermedia  type, 
but  heavier. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  338; 
tail  vertebrae,  149;  hind  foot,  36.3.  SlcuU  (average  of  8  adults): 
Basilar  length,  37.3;  zygomatic  breadth,  23.6;  interorbital  breadth, 
5.6;  length  of  nasals,  17.1;  length  of  incisive  foramina,  10.1;  length 
of  palatal  bridge,  7.5;  alveolar  length  of  upper  molar  series,  8.2. 

Remarlcs. — In  color  this  species  closely  resembles  N.  martinensis, 
but  the  skull  shows  nearer  relationship  to  N.  intermedia,  the  animal 
inhabiting  the  adjacent  mainland.  The  conspicuous  black  markings 
on  the  outer  sides  of  the  hind  legs,  as  in  anthonyi  and  martinensis, 
have  not  been  observed  elsewhere  in  the  genus. 

Specimens  examined. — Total  number  50,  all  from  Todos  Santos 
Island,  Lower  California. 

NEOTOMA  MARTINENSIS  Goldman. 

San  Martin  Island  Wood  Rat. 

(PI.  IV,  figs.  2,  2a.) 

Neotoma  martinensis  Qio\dmdA\,  Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  28,  February  2,  1905. 
Type  from  San  Martin  Island,  Lower  California,  Mexico;  N.o.  81074,  9  ad.  U.  S. 
National  Museum  (Biological  Survey  Collection);  collected  by  A.  W.  Anthony, 
July  17,  1896. 

Distribution. — San  Martin  Island,  off  west  coast  of  Lower  Cali- 
fornia, Mexico.    Upper  Sonoran  Zone, 

General  characters. — Size  medium;  tail  moderately  long,  thinly 
covered  with  short  hairs ;  ears  large ;  outer  sides  of  hind  legs  conspicu- 
ously blackish.  In  color  closely  resembling  N.  anthonyi,  but 
underparts  purer  white;  ears  larger;  tail  more  scantily  haired;  cranial 
characters  very  different. 

Color  .—Rather  worn  pelage:  Ground  color  of  upper  parts  creamy 
buff,  purest  along  lower  parts  of  sides,  heavily  darkened  on  head  and 
over  back  by  overlying  dusky  hairs;  under  parts  creamy  white,  the 
fur  everywhere  deep  plumbeous  basally;  upper  sides  of  forearms 
dusky  brown;  outer  sides  of  hind  legs  and  inner  sides  of  ankles  con- 
spicuously blackish;  feet,  including  the  sides  of  the  soles  to  point  well 
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above  heels  on  hiiul  foot  pure  white;  tail  brownish  black  above, 
grayish  below. 

Sl'ull. — Size  medium,  rather  smoothly  rounded,  high  and  well 
arched  across  anterior  roots  of  zygomata;  temporal  ridges  faintly 
developed  and  widely  separated;  nasals  very  long,  abruptly  narrow- 
ing posteriorly,  and  reaching  well  beyond  plane  of  lachrymals; 
ascending  branches  of  premaxillse  reaching  posteriorly  beyond  nasals 
nearly  to  interorbital  constriction,  the  ends  beveled  internally  and 
somewhat  divaricating;  frontals  narrowly  constricted  between  orbits, 
broadenmg  posteriorly,  the  upper  surface  nearly  flat  and  without 
well-developed  lateral  ridges;  zygomata  narrower  anteriorly  than 
posteriorly;  palate  truncate  or  slightly  convex  posteriorly ;  interptery- 
goid  fossa  narrow  and  further  constricted  posteriorly  by  curvature 
inward  of  pterj^goids;  bullae  rather  small,  somewhat  pear-shaped, 
the  meatus  very  large  and  widely  open,  with  upper  posterior  border 
projecting  laterally  beyond  upper  anterior  border;  dentition  of  the 
intermedia  type. 

Measurements. — Average  of  4  adult  topotypes:  Total  length,  352; 
tail  vertebrae,  165;  hind  foot,  37.6.  SJcull  (average  of  same):  Basilar 
length,  37.4;  zygomatic  breadth,  23.2;  interorbital  breadth,  5.5; 
length  of  nasals,  17.9;  length  of  incisive  foramina,  9.7;  length  of 
palatal  bridge,  7.4;  alveolar  length  of  upper  molar  series,  8.3. 

Remarl:s. — This  species,  a  member  of  the  intermedia  group,  closely 
approaches  antlionyi  in  external  appearance,  but  the  skull  indicates 
no  very  near  relationship  to  any  known  form.  The  remarkable  pro- 
longation of  the  nasals  posteriorly  beyond  the  plane  of  the  lachry- 
mals, while  in  antlionyi  they  end  decidedly  in  front  of  this  plane,  is 
one  of  numerous  cranial  characters  w^hich  separate  the  two  species. 
The  conspicuously  black  hind  legs  distinguish  both  species  externally 
from  all  the  other  known  members  of  the  genus. 

Specimens  examined. — Total  number  24,  all  from  San  Martin 
Island. 

NEOTOMA  MEXICANA  Baird. 
Mexican  Wood  Rat. 
(PI.  IV,  figs.  3,  3a.) 

Neotoma  mexicana  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  333,  April,  1855.  Type 
from  near  Chihuahua,  Chihuahua,  Mexico.  Skull  No.  1674  (skin  No.  289  lost), 
U.  S.  National  Museum;  collected  by  John  Potts. 

Distribution. — Desert  ranges  along  the  eastern  side  of  the  Sierra 
Madre  in  Chihuahua  and  northwestern  Durango,  and  thence  north- 
ward in  the  mountains  to  western  Texas,  southwestern  New  Mexico, 
and  southeastern  Arizona.    Upper  Sonoran  and  Transition  zones. 

General  cTiaracters. — Size  medium,  tail  moderately  long,  bicolor; 
upper  parts  grayish;  first  upper  molar  with  anterointernal  reentrant 
angle  deeper  than  in  N.  Jloridana;  frontals  constricted  near  middle. 
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Color. — Fresh  pelage:  Upper  parts  grayish  l)ufi'  ov  bufT  gray,  palest 
on  head,  moderately  darkened  over  back  by  overlying  blackish  hairs, 
becoming  in  worn  pelage  of  old  adults  somewhat  rusty  brown; 
underparts  dull  white,  the  fur  everywhere  deep  plumbeous  basally; 
feet  white;  tail  brownish  above,  white  below.  Young  (nearly  full 
grown):  Above  varying  shades  of  buffy  gray  thinly  mixed  with 
black. 

Slcull. — Rather  small  and  light;  rostrum  relatively  longer  and 
more  slender  than  in  N.  jloridana  or  N.  alhigula;  zygomata  more 


Fig.  6. — Distribution  of  Neotoma  mexicana  and  subspecies. 


squarely  spreading;  the  sides  nearly  parallel;  nasals  ending  poste- 
riorly near  anterior  plane  of  orbits,  only  slightly  exceeded  by  pre- 
maxillse  (nasals  and  premaxillse  reaching  farther  posteriorly  in  fallax) ; 
frontals  narrower  posteriorly  than  in  fallax,  constricted  near  middle; 
interparietal  rectangular;  palate  truncate  or  slightly  convex  pos- 
teriorly; interpterygoid  fossa  narrow;  bullae  of  medium  size,  short 
and  well  rounded ;  dentition  much  as  in  N.  jloridana  and  N.  alhigula, 
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but  lirst  upper  molar  with  antorointornal  reentrant  angle  deeper, 
cutting  more  than  lialf  way  across  anterior  lobe. 

MiGSunrnt  yUs. — An  adult  from  Santa  Eulalia  (near  type  locality), 
Chihuahua:  Total  length,  327;  tail  vertebroe,  149;  hind  foot,  34. 
Sl'uU  (of  same):  Basilar  length,  35.6;  zygomatic  breadth,  23.3; 
interorbital  breadth,  5.3;  length  of  nasals,  16.6;  length  of  incisive 
foramina,  9.1 ;  length  of  palatal  bridge,  8.2;  alveolar  length  of  upper 
molar  series,  8.3. 

R(  marls. — N.  mexicana  is  a  typical  member  of  a  large  group,  the 
differentiation  of  which  into  a  number  of  closely  related  species  and 
subspecies  has  been  determined  by  the  varying  conditions  of  envi- 
ronment along  the  principal  mountain  ranges  of  the  continent  from 
Colorado  to  Nicaragua.  From  N.  ferruginea  of  Guatemala  it  dif- 
fers widely  in  color  (fen^ginea  is  bright  orange  buff),  but  rather 
near  relationship  is  shown  by  agreement  in  many  important  cranial 
characters,  and  the  two  species  almost  meet  in  Zacatecas  and  Tepic 
through  the  intergradation  of  intervening  forms.  N.  mexicana  grades 
into  fallax  in  southern  New  Mexico  and  into  madrensis  along  the 
eastern  slopes  of  the  Sierra  Madre  in  western  Chiliuahua  and  Du- 
rango.  Externally  mexicana  and  albigula  are  much  ahke,  but  the 
former  may  be  known  by  the  plumbeous  instead  of  pure  w^hite  basal 
color  of  fur  on  throat  and  breast.  In  the  last  lower  molar  a  small 
accessor}'  anteroexternal  reentrant  angle  is  sometimes  present. 
This  character  occurs  sporadically  in  nearly  all  of  the  members  of 
the  mexican/i  group. 

Specimens  examined. — Total  number  24,  from  the  following  local- 
ities : 

Chihuahua:  Chihuahua,  1;  Santa  Eulalia  (near  Chihuahua),  3. 

Durango:  La  Cienega  de  las  Vacas  (northwestern  Durango),  1. 

Texas:  Fort  Davis,  2;  Guadalupe  Mountains,  3;  Paisano,  1;  Valentine,  1. 

Arizona:  Chiricahua  Mountains,  3;  Rincon  ]\Iountains,  1. 

New  Mexico:  Animas  Peak,  8, 

NEOTOMA  MEXICANA  FALLAX  Merriam. 

Colorado  Wood  Rat. 

(PI.  IV,  figs.  4,  4a.) 

Neotoma  fallax  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  pp.  123-124,  July  2,  1894.  Type 
from  Gold  Hill,  Boulder  County,  Colo.;  No.  |f||,  ^  ad.,  Merriam  Collection; 
collected  by  Denis  Gale,  November  1,  1889. 

Distribution. — Mountains  of  Colorado  and  northern  and  central 
New  Mexico.    Upper  Sonoran  and  Transition  zones. 

General  characters. — Size  averaging  larger  than  N.  mexicana;  color 
similar;  closely  related  to  N.  m.  jAnetorum,  but  grayer  and  differing 
shghtly  in  cranial  characters. 
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Color. — Fresh  pelage  (October):  Upperparts  (11311111}'  bull"  or  pale 
grayish  (becoming  more  or  less  rusty  brown  in  worn  pelage),  clearest 
along  sides,  darkened  over  top  of  head  and  back  by  })lack-tipped 
hairs;  feet  white;  imderparts  white,  the  fur  everywhere  basally 
plumbeous;  tail  grayish  or  brownish  above,  white  below.  Youmj 
(one-third  grown) :  Above  grayer  than  in  jnmdorum  of  similar  age. 

Shull, — Larger  than  that-  of  N.  mexicana;  nasals  and  premaxillse 
reaching  farther  posteriorly  beyond  anterior  plane  of  orbits;  frontals 
broader  posteriorly.  Closely  resembling  that  of  N.  m.  pinrtorum, 
but  slightl}^  smaller;  nasals  averaging  broader  posteriorly  and  reach- 
ing farther  beyond  anterior  plane  of  orbits;  frontals  broader  poste- 
riorly; third  lower  molar  in  many  (but  not  all)  skulls  with  two  outer 
reentrant  angles,  the  anterior  very  small  and  disappearing  with 
advancing  age. 

Measurements. — Average  of  3  adult  topotypes:  Total  length,  331; 
tail  vertebrae,  150;  hind  foot,  33.  Average  of  9  adults  from  Love- 
land,  Colo.:  334,  144,  33.5.  Slcull  (an  adult  topotype) :  Basilar 
length,  35.8;  zygomatic  breadth,  22.2;  interorbital  breadth,  5.2; 
length  of  nasals,  17.3;  length  of  incisive  foramina,  9.5;  length  of 
palatal  bridge,  7.7;  alveolar  length  of  upper  molar  series,  8.9. 

Remarks. — This  is  a  variable  form  approaching  mexicana  in  south- 
ern New  Mexico  and  grading  into  pinetorum  in  western  New  Mexico. 
Specimens  from  Copperton,  Mount  Taylor,  and  Grant,  N.  Mex.,  are 
dichromatic,  some  being  of  the  usual  color,  while  others  are  much 
darker,  with  a  pinkish  buffy  band  across  the  chest,  and  the  belly 
more  or  less  distinctly  washed  with  this  color.  A  young  adult  indi- 
vidual from  Grant  is  dark  slaty  above  with  a  pinkish  bufFy  wash 
overspreading  entire  underparts.  The  additional  outer  reentrant 
angle  often  present  in  the  third  lower  molar  occurs  irregularly  in 
nearly  all  of  the  members  of  the  mexicana  group.  Externally /a^Zax 
may  be  known  from  albigula,  which  often  occurs  at  the  same  local- 
ities, by  the  plumbeous  basal  color  of  the  fur  on  the  throat  and  breast. 

Specimens  examined. — Total  number  278,  from  localities  as  follows: 

Colorado:  Arboles,  2;  Arkins,  2;  Ashbaugh  Ranch,  Montezuma  County,  1; 
Boulder,  4;  Canyon  City,  5;  Colorado  Springs,  1;  Coventry,  2;  Fisher 
Peak,  1;  Fort  Collins  (5  miles  southwest),  1;  Gold  Hill  (type  locality),  21; 
Grand  Junction,  2;  Loveland,  16;  Martinsen,  1;  Trinidad,  5. 

New  Mexico:  An-oyo  Seco,  1;  Beal  (Upper  Vermejo  River),  1;  Boulder  Lake, 
1;  Burley,  1;  Capitan  Mountains,  3;  Catskill  (7  miles  southwest),  7; 
Chama  River  (25  miles  southwest  of  Tierra  Amarilla),  1;  Chusca  Moun- 
tains, 7;  Clayton,  9;  Copperton,  15;  Coyote  Creek  (8  miles  north  of  Gua- 
dalupita),  1;  Datil  Mountains,  5;  Folsom,  13;  Fruitland,  2;  Gallina,  Rio 
Aniba  County,  1;  Gallina  Mountains,  Socorro  County,  3;  Gallinas  Moun- 
tains, Rio  Arriba  County,  2;  Gallo  Canyon  (35  miles  southwest  of  Corona), 
1;  Gallup,  2;  Glorieta,  3;  Gran  Qui  vera,  1;  Grant,  2;  Halls  Peak,  7;  Horse 
Lake,  5;  Hoskin's  Ranch,  Colfax  County,  1;  Jicarilla  Mountains,  3;  Lamy, 
1;  Manzano  Mountains,  52;  Monica  Canyon,  San  Mateo  Mountains,  5; 
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Mora,  1;  Mount  Sedgwick,  1;  Mount  Taylor,  10;  Pecos  (10  miles  north), 
1;  Pecos  River  (8  miles  north  of  Pecos),  2;  Rio  Puerco,  1;  Sandia  Moun- 
tains, 5;  San  Mateo  Peak,  1;  Santa  Rosa,  3;  Sierra  Grande,  9;  Stinking 
Spring  Lakes,  9;  Tres  Piedras,  1;  Twining,  1;  Vermejo  Park  (near  Beal), 
1;  White  Mountains,  Lincoln  County,  1;  Willis,  9;  Zuni  Mountains  (Bear 
Ridge),  2. 

NEOTOMA  MEXICANA  PINEJORUM  Merriam. 

San  Francisco  Mountain  Wood  Rat. 
(PI.  IV,  figs.  5,  5a.) 

Neotoma  pinetorum  Merriam.  Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  111-112,  July  31, 
1893.  Type  from  San  Francisco  Mountain,  Arizona  (altitude  8,000  feet);  No. 
^tllfj  9  ad.,  U.  S.  National  Museum  (Biological  Survey  Collection);  collected  by 
Vernon  Bailey,  August  16,  1889. 

Distrihution. — Plateau  region  from  San  Francisco  Mountain, 
Arizona,  north  to  the  Grand  Canyon  and  southeastward  along  the 
Mogollon  Mesa  to  the  Mogollon  and  Mimbres  Mountains  in  western 
New  Mexico.    Transition  Zone. 

General  diameters. — Size  larger  than  N.  mexicana;  color  less  gray, 
more  ochraceous  buff.  Closeh"  related  to  N.  m.  faUax,  but  color 
darker,  more  ochraceous  buff,  and  cranial  characters  slightly  dif- 
ferent. 

Color. — FresTi  pelage  (October):  Upper  parts  pale  ochraceous  buff 
(becoming  dull  ochraceous  buff  in  worn  pelage),  clearest  along 
cheeks  and  sides,  darkened  over  top  of  head  and  back  by  black- 
tipped  hairs;  feet  white;  under  parts  white;  the  fur  everywhere 
plumbeous  basally;  tail  brownish  or  blackish  above,  white  below. 
Young  (one-third  grown) :  Above  more  buffy  than  in  fallax  of  cor- 
responding age. 

SlcuU. — Skull  decidedly  larger  than  that  of  N.  mexicana;  nasals 
relatively  narrower  posteriorly.  Closety  resembling  that  of  N.  m. 
faUax,  but  sUghtly  larger;  nasals  usually  narrower  posteriorly,  end- 
ing near  anterior  plane  of  orbits  (usually  passing  well  be^^ond  this 
plane  in  N.  m.  faUax) ;  frontals  relatively  narrower  posteriorly. 

Measurements. — Average  of  4  adult  topotypes :  Total  length,  357 ; 
tail  vertebrae,  164;  hind  foot,  36.5.  STcull  (average  of  same):  Basi- 
lar length,  38.8;  zygomatic  breadth,  24.7;  interorbital  breadth,  5.4; 
length  of  nasals,  18.9;  length  of  incisive  foramina,  9.3;  length  of 
palatal  bridge,  8.6;  alveolar  length  of  upper  molar  series,  9.4. 

Remar-ks. — Typical  pinetorum  seems  to  be  confined  to  San  Francisco 
Mountain,  but  specimens  from  the  Mogollon  plateau  region  and  east- 
ward to  the  Mogollon  and  Mimbres  Mountains  of  western  New  Mexico 
agree  closely  in  color  and  are  referable  to  it.  The  cranial  characters 
distinguishing  pinetorum  and/aZZax  are,  except  near  the  type  locali- 
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ties,  variable  and  somewhat  unreliable.  This  is  especially  true  in 
central  western  New  Mexico,  where  the  two  seem  to  merge  and  are 
separable  only  by  color,  pinetorum  being  somewhat  darker,  less  pale 
grayish  ihanifallax.  Topotypes  taken  in  August  are  in  worn  summer 
pelage;  those  taken  in  October  are  in  the  fresh  fall  coat. 
Specimens  examined. — Total  number  72,  from: 

Arizona:  Escudilla  Mountains,  1;  Flagstaff,  1;  Grand  Canyon,  5;  San  Francisco 
Mountain  (type  locality),  8;  Springerville,  12;  Walnut,  1;  White  Moun- 
tains, 5. 

New  Mexico:  Beaver  Lake,  2;  Chloride  (10  miles  west),  3;  Diamond  Creek, 
Gila  National  Forest,  2;  Kingston,  2;  Luna,  Gila  National  Forest,  3; 
Mimbres  Mountains  (Big  Rocky  Creek),  1;  Mimbres  River  (head),  5; 
Mogollon  Mountains,  15;  Quemado  (10  miles  southwest),  2;  San  Francisco 
Mountains,  4. 

NEOTOMA  MEXICANA  BULLATA  Merriam. 
Santa  Catalina  Mountain  Wood  Rat. 
(PI.  IV,  figs.  6,  6a.) 

Neotoma  mexicana  hullata  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  pp.  122-123,  July 
2,  1894.  Type  from  Santa  Catalina  Mountains,  Arizona;  No.  16863,  $  ad.,  U.  S. 
National  Museum  (Biological  Survey  Collection);  collected  by  Vernon  Bailey, 
June  1,  1889. 

Distribution. — Known  only  from  the  type  locality.  Transition 
Zone. 

General  characters. — Similar  to  N.  mexicana,  but  color  more  ochra- 
ceous  buify;  bullae  peculiar. 

Color. — Slightly  worn  pelage:  Upper  parts  pale  ochraceous  buff, 
brightest  along  cheeks,  shoulders,  and  sides,  rather  well  darkened  by 
admixture  of  dusky  hairs,  which  are  most  abundant  over  top  of  head 
and  back;  under  parts  white,  the  fur  basally  plumbeous;  axillae 
ochraceous  buff;  pectoral  region  crossed  by  faint  buffy  band;  feet 
white,  tail  grayish  brown  above,  whitish  below. 

Slcull. — Closely  resembling  that  of  N.  mexicana,  but  bullae  slightly 
smaller,  more  tapering  anteriorly,  and  curving  inward;  dentition  as 
in  N.  mexicana. 

Measurements. — Type:  Total  length,  335;  tail  vertebrae,  151;  hind 
foot,  34.  Skull  (type):  Basilar  length,  35.3;  zygomatic  breadth,  23; 
interorbital  breadth,  5.5;  length  of  nasals,  17.1;  length  of  incisive 
foramina,  9.3;  length  of  palatal  bridge,  8;  alveolar  length  of  upper 
molar  series,  9.1. 

Remarks. — This  form  is  evidently  closely  related  to  N.  mexicana  and 
probably  intergrades  with  it. 

Specimens  examined. — One,  the  type. 
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NEOTOMA  MEXICANA  MADRENSIS  Goldman 

Sierra  Mapue  Wood  Rat. 

Neotoma  imxicana  madnnsis  Goldman,  Proo.  Biol.  Soc.  Wash.,  XVIII,  p.  31,  Febru- 
ar\-  2,  1905.  Type  from  Sierra  Madre,  near  Guadalupe  y  Calvo,  Chihuahua, 
Mexico;  No.  95244,  $>  ad.,  U.  S.  National  Museum  (Biological  Survey  Collection); 
collected  August  26,  1898,  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Distnhutio?}. — The  Sierra  ^ladre  from  northwestern  Chihuahua 
and  northeastern  Sonora  southward  to  western  Zacatecas.  Tran- 
sition Zone. 

General  characters. — Size  smaller  than  N.  mexicana;  color  much 
darker,  cinnamon  instead  of  grayish;  tail  long,  slender,  and  thinly 
haired ;  ears  rather  large. 

Color. —  ^Yorn  pelage  (August):  Above  pale  cinnamon,  purest 
along  sides,  strongly  darkened  dorsally  by  black-tipped  hairs;  under- 
parts  dull  white,  the  hairs  everywhere  plumbeous  basally;  axillae 
ochraceous  buff;  feet  white;  ears  bro\\Tiish;  tail  distinctly  bicolor, 
bro\\Tiish  above,  whitish  or  grayish  below.  Young  (about  half 
gro^vn) :  Much  darker  and  more  fulvous  than  in  N.  mexicana. 

Slcull. — Smiilar  to  that  of  ^V.  mexicana,  but  smaller;  bullae  slightly 
smaller;  first  upper  molar  with  anterointernal  reentrant  angle  deep, 
as  in  mexicana. 

Measurements. — Average  of  2  adult  topotypes:  Total  length,  314; 
tail  vertebrae,  144;  hind  foot,  33.  SlcuU  (average  of  same):  Basilar 
length,  34.8;  zygomatic  breadth,  21.7;  interorbital  breadth,  5.4; 
length  of  nasals,  17.2;  length  of  incisive  foramina,  8.6;  length  of 
palatal  bridge,  8.2;  alveolar  length  of  upper  molar  series,  8.5. 

Remarlcs. — The  range  of  this  subspecies  includes  all  the  higher  parts 
of  the  Sierra  Madre  from  Sonora  and  Chihuahua  to  Zacatecas.  Along 
the  east  slope  of  the  mountains  it  probably  grades  mto  typical  mex- 
icana, and  along  the  west  slope  into  sinalose.  From  the  former  it 
may  readily  be  separated  by  its  decidedly  darker  color  at  all  ages 
and  conditions  of  pelage,  and  from  the  latter  by  the  much  larger  size 
of  the  audita!  bullae. 

Specimens  examined. — Total  number  31,  from  localities  as  follows: 

ChihuaJiua:  Colonia  Garcia,  3;  Pacheco,  4;  near  Parral,  2;  Sierra  Madre,  near 

Guadalupe  y  Calvo  (type  locality),  8. 
Durango:  Cerro  Prieto,  1;  Coyotes,  7;  El  Salto,  3;   Sierra  Madre,  near 

Guanacevi,  1. 
Zacatecas:  Valparaiso  Mountains,  2. 

NEOTOMA  MEXICANA  SINALO^  Allen. 

SiNALOA  Wood  Rat. 

Neatoma  sinalox  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  X,  pp.  149-150,  April  12,  1898. 
Type  from  Tatameles,  Sinaloa,  Mexico;  No.  98.3.2.88,  9  ad.,  British  Museum; 
collected  by  P.  0.  Simons,  May  14,  1897. 


1910.] 


MEXICANA  GROUP  NAVUS. 


61 


Distribution. — Western  slope  of  the  Sierra  Madre  from  southern 
Sinaloa  northward  to  Sonora.    Lower  Sonoran  Zone. 

General  characters. — Size  smaller  than  N.  mexicana.;  color  darker; 
audital  bullae  very  small. 

Color. — Rather  worn  pelage:  General  color  above  pale  cinnamon, 
moderately  mixed  with  black,  in  worn  pelage  becoming  russet  in 
patches;  face  and  sides  paler,  somewhat  bufFy;  under  parts  dull  whit- 
ish, the  plumbeous  basal  color  showing  through  strongly;  feet  white; 
ears  brownish;  tail  bicolor,  brownish  black  above,  paler  below. 

Skull. — Similar  to  that  of  N.  mexicana,  but  smaller;  buUse  much 
smaller;  tooth  row  shorter. 

Measurements. — Average  of  2  adult  topotypes:  Total  length,  316; 
tail  vertebrae,  155;  hind  foot,  31.  Slcull  (an  adult  topotype) : 
Basilar  length,  33.9;  zygomatic  breadth,  21.8;  interorbital  breadth, 
5.7;  length  of  nasals,  16.4;  length  of  incisive  foramina,  8.2;  length  of 
palatal  bridge,  8.2;  alveolar  length  of  upper  molar  series,  7.8. 

Remarks. — This  form  differs  markedly  from  N.  mexicana,  and  is 
most  closely  related  to  subspecies  madrensis,  with  which  it  probably 
intergrades  along  the  higher  of  the  western  slopes  of  the  Sierra  Madre. 
Its  very  small  bullae  serve  to  distinguish  it  from  all  the  other  sub- 
species of  mexicana. 

Specimens  examined. — Total  number  8,  from  localities  as  follows: 

Sinaloa:  Mazatlan,  1;  Tatameles  (type  locality),  2. 
Durango:  Chacala,  1. 
Sonora:  Alamos,  4. 

NEOTOMA  NAVUS  Merriam. 
CoAHuiLA  Wood  Rat 
(PI.  V,  figs.  1,  la.) 

Neotoma  navus  Merriam,  Proc.  Biol.  Soc.  Wash.,  XVI,  pp.  47-48,  March  19,  1903. 
Type  from  Sierra  Guadalupe,  Coahuila,  Mexico;  No.  116895,  9  ad.,  U.  S.  National 
Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  April  26,  1902. 

Distribution. — High  mountains  of  southern  Coahuila,  Mexico. 
Transition  Zone. 

General  characters. — Size  medium,  tail  rather  long  and  slender. 
Similar  to  N,  mexicana,  but  color  more  ochraceous  buff;  lateral 
borders  of  frontal  platform  projecting  as  supraorbital  shelves;  den- 
tition as  in  N.  mexicana. 

Color. — Slightly  worn  pelage:  Upper  parts  pale  ochraceous  buff, 
brightest  along  cheeks,  shoulders,  and  sides;  moderately  darkened 
by  blackish  hairs,  which  are  most  abundant  on  middle  of  face,  top  of 
head,  and  along  back;  under  parts  white,  the  plumbeous  basal  color 
becoming  very  pale  on  throat  and  chest;  axillae  ochraceous  buff; 
feet  white;  tail  dusky  above,  white  below. 
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Skull. — Similar  in  general  to  that  of  X  mexicana,  but  frontal  plat- 
form narrower  anteriorly,  the  lateral  borders  bent  inward,  leaving 
the  front als  bulging  below  them,  broadening  abruptly  posteriorly, 
the  bordei*s  forming  convex,  projecting  supraorbital  shelves;  nasals 
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Fig.  7.— Distribution  of  Neotoma  navus,  N.  torquata,  N.  distincta,  N.  tropicalis,  and  N.  parvidens. 

rounded  or  bluntly  pointed  instead  of  truncate  posteriorly;  inter- 
pterygoid  fossa  narrower,  more  rounded  anteriorly  (in  mexicana  trun- 
cate or  encroached  upon  by  blunt  projection  from  palate);  bullae 
more  tapering  anteriorly;  dentition  as  in  N.  mexicana. 
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Measurements. — Average  of  2  adults  from  the  type  locality:  Total 
length,  340;  tail  vertebrae,  158;  hind  foot,  35.  Slmll  (average  of 
same):  Basilar  length,  34.8;  zygomatic  breadth,  21.3;  interorbital 
breadth,  5.4;  length  of  nasals,  16.2;  length  of  incisive  foramina,  9; 
length  of  palatal  bridge,  8.1;  alveolar  length  of  upper  molar  series, 
8.6. 

RemarJcs. — Skulls  of  N.  navus  differ  markedly  from  those  of  all  the 
other  members  of  the  mexicana  group  in  the  peculiar  shelf-like  devel- 
opment of  the  frontal  region.  The  species  is  known  only  from  the 
Sierra  Guadalupe,  but  probably  includes  in  its  range  other  high 
mountains  of  northeastern  Mexico. 

Specimens  examined. — Two,  from  the  type  locality. 

NEOTOMA  TORQUATA  Ward. 
Ward  Wood  Rat. 
(PI.  V,  figs.  2,  2a.) 

Neotoma  torquata  Ward,  Amer.  Nat.,  XXV,  pp.  160-161,  February,  1891.  Type  from 
tunnel  of  abandoned  mine  between  Tetela  del  Volcan  and  Zacualpam  Amilpas, 
Morelos,  Mexico;  No,  380,  Museum  of  Comision  Geografica  Exploradora,  Tacu- 
baya,  Mexico;  collected  by  H.  L.  Ward,  Octolier  26,  1890. 

Neotoma  fulviventer  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  pp.  121-122,  July  2,  1894. 
Type  fi-om  Toluca  Valley,  Mexico,  Mexico;  No.  50165,  9  ad.,  U.  S.  National 
Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson,  November 
5,  1892. 

Neotoma  orizabx  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  p.  122,  July  2,  1894.  Type 
from  Mount  Orizaba,  Puebla,  Mexico;  No.  53653,  ^  ad.,  U.  S.  National  Museum 
(Biological  Survey  Collection);  collected  by  E.  W.  Nelson,  April  20,  1893. 

Distrihution. — High  mountains  of  south-central  Mexico,  from 
northern  Hidalgo  to  eastern  Puebla  and  Morelos.  Upper  Sonoran, 
Transition,  and  Boreal  zones. 

General  characters. — Size  medium;  ears  small;  fur  of  under  parts 
basally  plumbeous  everywhere;  tail  sharply  bicolor.  Member  of 
ferruginea  section  of  mexicana  group,  nearest  to  N.  f.  tenuicaudaj  but 
larger;  color  more  buffy  ochraceous. 

Color. — Fresli  pelage  (February) :  Ground  color  of  upper  parts 
ochraceous  buff,  brightest  along  sides,  becoming  grayish  buff  on  head, 
heavily  darkened,  especially  along  back,  by  admixture  of  blackish; 
outer  sides  of  legs  drab,  tinged  with  vinaceous  buff;  under  parts  dull 
white,  more  or  less  suffused  in  some  specimens  with  ochraceous  buff ; 
axillae  ochraceous  buff,  this  color  sometimes  forming  a  pectoral  band; 
orbital  rings  black;  forefeet  white;  hind  feet  usually  w^hite,  but 
sometimes  clouded  with  dusky  to  toes;  tail  brownish  or  blackish 
above,  whitish  below.  Worn  pelage  (November) :  Upper  parts 
varying  shades  of  pale  cinnamon  or  rusty  brown,  mixed  with  black. 
Young  (half  grown) :  Upper  parts  broccoli  brown,  tinged  with  buff, 
and  much  mixed  with  black. 
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SkuU. — In  jjonoral  form  similar  to  that  of  N.  f.  tenuicauda,  but 
larsjer;  nasals  longer,  reaching  plane  of  orbits;  bullse  larger;  denti- 
tion of  the  tmxicana  type;  first  upper  molar  with  anterointernal 
reentrant  angle  deep,  as  in  N.  mexicaiia  and  N.  ferruginea. 

Measurements. — Type  (from  original  description):  Total  length, 
338;  tail  vertebra^,  160;  hind  foot,  35.  Average  of  5  adults  from 
Salazar,  Mexico  (state):  349;  162;  34.5.  Slull  (type):  Basilar 
length,  35.7;  zygomatic  breadth,  22.8;  interorbital  breadth,  6.1; 
length  of  nasals,  17.4;  length  of  mcisive  foramina,  8;  length  of 
palatal  bridge,  8;  alveolar  length  of  upper  molar  series,  9. 

Bemarl's. — X.  torquata  is  rather  closely  related  to  N.  f.  tenuicauda 
and  may  intergrade  with  it  in  eastern  Michoacan.  The  skull  of  the 
type  has  broader  frontals,  shorter  rostrum,  and  shorter  incisive  fora- 
mina than  is  usual  in  specimens  from  the  same  general  region,  but 
agrees  closely  with  skulls  from  Tlalpam  and  Salazar.  Specimens 
taken  from  December  to  April  are  in  fresh  pelage,  and  those  from 
August  to  November  show  varying  degrees  of  wear. 

Individual  variation  is  greater  in  this  species  than  in  most  members 
of  the  genus.  The  underparts  are  usually  white,  but  may  sometimes 
be  ochraceous  buffy  in  specimens  taken  at  the  same  time  and  place. 
Among  cranial  variations  the  size  of  the  molariform  teeth  is  perhaps 
most  notable.  A',  fulviventer  was  based  on  a  specimen  with  ochra- 
ceous buffy  underparts  and  small  teeth,  and  N.  orizahse  on  one  with 
white  underparts  and  unusually  heavy  dentition.  Recently  accu- 
mulated material  shows  that  these  remarkable  differences  are  within 
the  range  of  variation  of  X.  torquata,  and  neither  supposed  species  can 
be  satisfactorily  separated  from  it. 

Specimens  examined. — Total  number  57,  as  follows; 

Morelos:  Between  Tetela  del  Volcan  and  Zacualpam  Amilpas,  1  (type). 
Federal  District:  Ajusco,  5;  Tlalpam,  6. 
Hidalgo:  Encamacion,  7;  Tulancingo,  1. 

Mexico:  Amecameca,  1;  Mount  Popocatapetl,  2;  Salazar,  13;  Toluca  Valley 

(near  Lerma),  2;  Volcano  of  Toluca  (north  slope),  2. 
Puebla:  Chalchicomula,  2. 
Tlaxcala:  Mount  Malinche,  4. 

Veracruz:  Cofre  de  Perote,  2;  Mount  Orizaba,  3;  Xuchil,  6. 

NEOTOMA  DISTINCTA  Bangs. 
Veracruz  Wood  Rat. 
(PI.  V,  figs.  3,  3a.) 

Neotoma  distincta  Bangs,  Proc.  Biol.  Soc.  Wash.,  XVI,  pp.  89-90,  June  25, 1903.  Type 
from  Texolo  (near  Jalapa),  Veracruz,  Mexico;  No.  9819,  $  ad..  Bangs  Collection 
(Museum  of  Comparative  Zoology);  collected  by  S.  N.  Rhoads,  March  8,  1899. 

Distribution. — Known  only  from  the  type  locality.  Humid  Trop- 
ical Zone. 
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General  characters. — Sizo  large;  ears  small;  tail  long,  unicolor;  color 
very  dark.  Member  of  mexicana  group  related  to  N.  torquata,  but 
differing  markedly  in  size,  color,  and  cranial  characters. 

Color. —  Worn  pelage:  Ground  color  of  upperparts  rich  russet,  some- 
what suffused  with  Vandyke  brown  or  burnt  umber,  clearest  along 
cheeks  and  sides,  becoming  much  darkened  over  top  of  head  and 
back  by  longer  blackish  hairs;  russet  of  sides  encroaching  on  under- 
parts  posteriorly,  leaving  a  narrow  yellowish  white  area  along  median 
line  of  belly;  lower  pectoral  region  dull  gray;  throat  white;  axillae 
and  broad  pectoral  band  ochraceous  buff;  outer  sides  of  forelegs  hair 
brown,  passing  into  grayish  white  of  forefeet  without  sharp  line  of 
separation;  nose,  lips,  and  ankles  dusky;  hind  feet  to  toes  grayish 
brown,  toes  white;  tail  entirely  black. 

Skull. — Similar  in  general  to  that  of  N.  torquata,  but  larger  and 
more  massive;  rostrum  much  heavier;  interorbital  region  narrower; 
frontals  excavated  along  median  line  above,  the  supraorbital  margins 
convex  posteriorly ;  zygomata  broadly  spreading  posteriorly,  narrow- 
ing anteriorly  (nearly  parallel  in  torquata) ;  interpterygoid  fossa  nar- 
rower; palate  with  short,  median,  posterior  projection;  bullae  smaller: 
dentition  heavier  (incisors  remarkably  heavy). 

Measurements. — Average  of  3  adult  topotypes  (from  original  descrip- 
tion): Total  length,  394;  tail  vertebrae,  185;  hind  foot,  41.  Slcull 
(an  adult  topotype):  Basilar  length,  40.2;  zygomatic  breadth,  25.5; 
interorbital  breadth,  5.5;  length  of  nasals,  18.4;  length  of  incisive 
foramina,  10.7;  length  of  palatal  bridge,  9.3;  alveolar  length  of  upper 
molar  series,  10.2. 

RemarJcs. — This  is  a  well-marked  form  most  closely  related  to  its 
near  geographical  neighbor,  N.  torquata.  It  lives  in  the  humid  trop- 
ical forests  on  the  steep  eastern  slopes  of  the  plateau  region  in  Vera- 
cruz, while  torquata  occupies  the  mountain  tops  above  and  only  a  few 
miles  away.  The  dark  color  of  distincta  harmonizes  well  with  its  dark 
forest  environment.  On  the  higher  slopes  along  the  eastern  edge  of 
the  plateau  intergradation  with  torquata  may  occur,  but  until  this  can 
be  shown  distincta  must  be  accorded  full  specific  rank. 

Specimens  examined. — One,  from  the  type  locality. 

NEOTOMA  TROPICALIS  Goldman. 
ToTONTEPEc  Wood  Rat. 
(PI.  VI,  figs.  3,  3a.) 

Neotoma  tropicalis  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  81-82,  March  21, 1904. 
Type  from  Totontepec,  Oaxaca,  Mexico;  No.  68593,  ^  ad.,  U.  S.  National  Muse- 
um (Biological  Survey  Collection);  collected  by  E.  W.  Nelson  and  E.  A.  Goldman, 
July  17,  1894. 
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Distnbution. — Mountains  of  northeastern  Oaxaca,  Mexico.  Humid 
Tropical  Zone. 

General  eharacters. — Size  small,  tail  rather  short,  slender,  thinly 
haired,  nearly  unicolor;  ears  small.  Member  of  fcrruginea  section  of 
merieana  group,  in  color  similar  to  N.  f.  tenuieauda,  but  cinnamon 
rufous  of  upperparts  encroacliing  on  underparts,  and  skull  differing 
in  important  characters. 

Cohr. — SligJitly  worn  pelage:  Upperparts  light  cinnamon  rufous, 
clearest  along  sides,  well  darkened  by  black-tipped  hairs,  which  are 
most  abundant  on  middle  of  face,  top  of  head,  and  along  back;  outer 
sides  of  legs  brownish ;  cinnamon  rufous  of  sides  encroaching  on  under- 
parts posteriorly,  leaving  a  narrow,  whitish  area  along  median  line  of 
belly;  axillae  ochraceous  buff,  this  color  forming  a  more  or  less  well- 
defined  pectoral  band;  rest  of  underparts  dull  whitish,  the  fur  basally 
plumbeous  except  on  throat,  where  it  is  pure  white  to  roots;  nose 
and  ankles  dusky;  feet  irregularly  clouded  with  dusky,  the  toes  of 
hind  feet  whitish;  tail  dusky  above,  slightly  paler  below. 

Slcull. — Somewhat  like  that  of  iV.  /.  tenuieauda,  but  nasals  more 
wedge-shaped,  much  narrower  and  longer,  reaching  or  passing  plane 
of  lachrymals;  ascending  branches  of  premaxillse  very  long,  reaching 
beyond  plane  of  lachr3^mals  nearly  to  interorbital  constriction; 
frontals  broader  and  flatter  posteriorly;  teeth  smaller  (molars  of  the 
mexicana  type) ;  buUse  smaller.  Compared  with  that  of  N.  parvidens 
the  skull  is  larger  and  flatter;  brain  case  larger  and  more  smoothly 
rounded;  nasals  and  ascending  branches  of  premaxillse  longer;  teeth 
larger. 

Measurements. — Type:  Total  length,  325;  tail  vertebrae,  156;  hind 
foot,  34.  Slcull  (type):  Basilar  length,  33.6;  zygomatic  breadth, 
22.3;  interorbital  breadth,  5.9;  length  of  nasals,  16.7;  length  of 
incisive  foramina,  8.7;  length  of  palatal  bridge,  7.9;  alveolar  length 
of  upper  molar  series,  8.5. 

Rermrlcs. — N.  tropicalis  is  a  small,  dark  species  inhabiting  the  moist, 
tropical,  heavily  forested  mountain  slopes  in  northeastern  Oaxaca. 
It  differs  too  markedly  from  the  other  members  of  the  ferruginea 
section  of  the  mexicana  group  to  require  close  comparison  with  any  of 
them. 

Specimens  examined. — Two,  from  the  type  locality. 

NEOTOMA  PARVIDENS  Goldman. 
Small-toothed  Wood  Rat. 
(PI.  VI,  figs.  2,  2a.) 

Neotoma  parvidens  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVII,  p.  81,  March  21,  1904. 
Type  from  Juquila,  Oaxaca,  Mexico;  No.  71586,  J  ad.,  U.  S.  National  Museum 
(Biological  Sui-^-ey  Collection);  collected  by  E.  W.  Nelson  and  E.  A.  Goldman, 
February  27,  1895. 
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Distribution. — Known  only  from  the  type  locality  in  the  mountains 
of  southwestern  Oaxaca.    Humid  Tropical  Zone. 

General  characters. — Size  smallest  of  the  ferruginea  section  of  the 
mexicana  group;  color  cinnamon  rufous  to  orange  buff;  tail  rather 
short  and  slender.  Closely  resembling  N.  f.  picta  in  color,  but  very 
much  smaller;  differing  also  in  cranial  characters. 

Color. — Fresh  pelage:  Upper  parts  varying  from  cinnamon  rufous 
to  rich  orange  buff,  brightest  along  sides,  becoming  duller  on  outer 
sides  of  legs,  moderately  darkened  by  black-tipped  hairs,  which  are 
most  abundant  on  face,  top  of  head,  and  along  back;  under  parts 
including  upper  lip  and  part  of  cheeks  white,  the  fur  usually  pure 
white  to  roots  on  throat,  inner  sides  of  forelegs,  pectoral,  and  inguinal 
regions;  axillae  varying  from  orange  buff  to  ochraceous  buff;  forefeet 
and  toes  of  hind  feet  white ;  hind  feet  to  toes  irregularly  clouded  with 
dusky  (in  two  out  of  five  specimens  pure  white) ;  tail  faintly  bicolor, 
dusky  above,  paler  below. 

Slcull. — Similar  in  general  form  to  that  of  N.  f.  picta,  but  smaller, 
lighter,  and  usually  more  arched;  interorbital  width  relatively 
greater;  rostrum  usually  more  decurved;  nasals  narrower  and  more 
wedge-shaped;  molars  of  the  mexicana  type,  but  very  small. 

Measurements. — Average  of  5  adult  topotypes:  Total  length,  306; 
tail  vertebrae,  149;  hind  foot,  32.  SJcull  (average  of  2  adults) :  Basilar 
length,  316;  zygomatic  breadth,  20.4;  interorbital  breadth,  5.2;  length 
of  nasals,  15.4;  length  of  incisive  foramina,  8.6;  length  of  palatal 
bridge,  7.1;  alveolar  length  of  upper  molar  series,  7.8. 

Remarlcs. — This  small  richly  colored  species  belongs  clearly  in  the 
ferruginea  section  of  the  mexicana  group.  It  is  more  nearly  related 
to  N.  f.  picta  than  to  any  other  known  form,  but  its  small  size  and 
well-marked  cranial  differences,  together  with  absence  of  any  hint  of 
intergradation,  seem  to  entitle  it  to  full  specific  rank. 

Specimens  examined. — Five,  all  from  the  type  locality. 

NEOTOMA  FERRUGINE^  Tomes. 
Guatemala  Wood  Rat. 

Neotoma  ferruginea  Tomes,  Proc.  Zool.  Soc.  London,  pp.  282-284,  1861.  Type  from 
Duenas,  Guatemala;  No.  7.1.1.124.,  9,  British  Museum  (Tomes  Collection); 
collected  by  Osbert  Salvin. 

Distribution. — Know^n  only  from  the  type  locality. 

General  characters. — Size  large;  color  orange  rufous;  fur  white  to 
roots  on  throat  and  middle  of  breast.  Related  to  N.  mexicana, 
although  differing  widely  in  color.  Like  N.  f.  picta  in  color,  but 
differing  in  size  and  cranial  characters. 

Color. — (From  original  description) :  '^All  the  upper  parts  are  of 
bright  rufous  colour,  and  all  the  under  parts  pure  white,  the  line  of 
separation  being  very  clear  and  distinct.    The  fur  of  the  back  is 
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mixed  with  black  hairs,  giving  that  part  a  much  darker  colour  than 
the  sides  of  tlie  body,  where  these  hairs  are  less  abundant.  Fur  of  the 
outer  surface  of  the  legs  strongly  tinged  with  dusky,  inner  surface  of 
the  forelegs  whitish,  of  the  hind  ones  dusky  grey.  From  the  chin  to 
the  space  between  the  forelegs  is  an  elongated  patch  of  fur,  which  is 
pure  white  from  root  to  tip  *  *  *.  The  tail  is  deep  dusky  above, 
paler  below    *  * 

Sl'uU. — About  like  that  of  N.f.  chamula.  Similar  in  general  form 
to  that  of  N.  mexicanu,  but  larger;  frontals  broader  posteriorly;  nasals 
emarginate  (in  mexicana  truncate)  posteriorly;  bullae  smaller;  denti- 
tion as  in  .V.  mexicana,  but  heavier. 

Measurements. — Type  (from  original  description) :  Head  and  body, 
6''        (about  165  mm.):  tail  vertebrae,  6''  (about  152  mm.).  SluU 


Fig.  8.— Distribution  of  Neotoma  ferruginea  and  subspecies. 


(type°):  Basilar  length,  36;  zygomatic  breadth,  22.6;  interorbital 
breadth,  6 ;  length  of  nasals,^18 ;  alveolar  length  of  upper  molar  series,  8. 

Remarlcs. — N.  mexicana  and  N.  ferruginea  differ  widely  in  external 
appearance,  but  their  cranial  characters  indicate  rather  close  relation- 
ship, so  close  that  complete  intergradation  through  the  intervening 
forms  may  occur,  though  not  shown  by  the  material  examined. 
Gerrit  S.  Miller,  jr.,  has  kindly  compared  for  me  specimens  of  the 
nearly  related  form's  in  the  Biological  Survey  Collection,  w4th  the 
type  of  ferruginea  in  the  British  Museum,  and  found  the  latter  to  agree 
in  color  almost  exactly  with  a  specimen  of  picta  from  Omilteme, 
Guerrero,  while  its  skull  is  most  like  one  from  Volcan  Santa  Maria, 
Guatemala,  here  referred  to  cJiamula. 

« Measured  by  G.  S.  Miller,  jr. 
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NEOTOMA  FERRUGINEA  CHAMULA  Goldman. 
Chiapas  Wood  Rat. 
(PI.  V,  figa.  4,  4a.) 

Neotoma  ferruginea  chamula  Goldman,  Proc.  Biol.  Soc.  Wash.,  XXII,  p.  141,  June  25, 
1909.  Type  from  mountains  near  Sun  Cristobal,  Chiapas,  Mexico  (altitude  8,400 
feet),  No.  760G1,  ^  ad.,  U.  S.  National  Museum  (Biological  Survey  Collection); 
collected  by  E.  W.  Nelson  and  E.  A.  Goldman,  September  29,  1895. 

Distribution. — High  mountains  of  central  Chiapas,  Mexico,  and 
southwestern  Guatemala.    Transition  and  Canadian  zones. 

General  characters. — Size  large;  closely  related  to  N.  ferruginea,  but 
color  much  darker;  fur  of  under  parts  basally  plumbeous  everywhere. 
Similar  in  size  to  N.f.  isthmica,  but  color  decidedly  darker. 

Color. — Slightly  worn  pelage :  Upper  parts  tawny  cinnamon  rufous, 
purest  along  sides,  rather  heavily  darkened  by  black-tipped  hairs, 
which  are  most  abundant  over  back;  outer  sides  of  legs  dark  hair 
brown,  hind  legs  tinged  with  brownish  buff;  under  parts  dull  white, 
the  fur  everywhere  basally  plumbeous;  nose,  lips,  and  ankles  dusky; 
axillge  dark  orange  buff;  forefeet  white;  hind  feet  clouded  with  dusky 
to  toes,  toes  white;  tail  indistinctly  bicolor,  blackish  above,  grayish 
brown  below. 

Slcull. — Closely  resembling  that  of  N.  ferruginea.  Similar  to  that 
of  N.  f  isthmica,  but  less  massive  and  less  arched  across  anterior 
roots  of  zygomata;  nasals  narrower  posteriorly. 

Measurements. — Type:  Total  length,  363;  tail  vertebrae,  178;  hind 
foot,  39.  Slcull  (type):  Basilar  length,  37.1;  zygomatic  breadth,  23; 
interorbital  breadth,  5.9;  length  of  nasals,  18.3;  length  of  incisive 
foramina,  10;  length  of  palatal  bridge,  8.3;  alveolar  length  of  upper 
molar  series,  9.3. 

RemarTcs. — This  is  a  high  mountain  form  differing  horn  ferruginea 
chiefly  in  color  and  probably  intergrading  with  it  in  southern  Guate- 
mala. Specimens  from  Volcan  Santa  ^laria,  Guatemala,  formerly 
assumed  to  be  nearly  ij^icsl  ferruginea,^  prove  on  comparison  with 
the  type^  to  differ  considerably  in  color  and  belong  nearer  the  new 
form  here  described.  On  this  volcano  the  wood  rats  appeared  to  be 
confined  to  the  pine-covered  upper  slopes,  and  the  destructive 
eruption  of  October,  1902,  probably  extinguished  the  local  colony. 

Specimens  examined. — Total  number  7,  as  follows: 
Chiapas:  San  Cristobal  (type  locality),  3. 

Guatemala:  Hacienda  Chancol  (about  13  miles  north  of  Huehuetenango), 
1;  Volcan  Santa  Maria,  3. 

a  Proc.  Biol.  Soc.  Wash.,  XVII,  p.  79,  March  21,  1904. 
6  Compared  by  Gerrit  S.  Miller,  jr. 
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NEOTOMA  FERRUGINEA  SOLITARIA  Goldman. 
Nenton  Wood  Rat. 
(PI.  V,  figs.  5.  5a.) 

Neotoma  femiffviea  solitaria  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  31,  February 
2, 1905.  Type  from  Nenton,  Guatemala;  Xo.  76908,  ^  ad.,  U.  S.  National  Museum 
(Biological  Survey  Collection);  collected  by  E.  W.  Nelson  and  E.  A.  Goldman, 
Decenaber  17,  1895. 

Dist?ihution. — Known  only  from  the  type  locality,  near  the  upper 
end  of  the  Chiapas  Valley.    Arid  Tropical  Zone. 

General  characters. — Similar  in  general  to  N.  ferruginea,  but  less 
richly  colored;  skull  relatively  longer  and  narrower.  Closely  related 
to  X.  f.  isthmica,  but  smaller;  skull  much  less  massive  and  differing  in 
important  details. 

Color. — Partly  worn  pelage :  Upper  parts  tawny  ochraceous,  brightest 
along  sides,  becoming  ochraceous  buff  on  head,  outer  sides  of  fore- 
arms and  hind  legs,  well  mixed  with  brownish  black  over  top  of  head 
and  back;  under  parts  dull  white,  owing  to  plumbeous  basal  color  of 
fur,  except  a  small  area  on  chin  and  throat,  which  is  pure  white; 
nose  dusky;  forefeet  white;  hind  feet  to  toes  irregularly  clouded  with 
dusky;  toes  white;  tail  fainth'  bicolor,  bro^\Tiish  black  above,  dull 
gray  below,  becoming  brownish  toward  tip. 

SlcuU. — Grenerally  similar  to  that  of  N.  fei^ruginea,  but  relatively 
longer  and  narrower;  rostrum  more  slender;  nasals  longer,  more 
attenuate  posteriorly,  the  ends  not  emarginate;  ascending  branches 
of  premaxillae  longer,  reaching  posteriorly  nearly  to  interorbital  con- 
striction. Compared  ^y\ih.  N.f.  isthmica,  the  skull  is  smaller,  lighter, 
less  arched  across  anterior  roots  of  zygomata;  rostrum  more  slender; 
nasals  longer,  more  attenuate  posteriorly. 

Measurements. — Type:  Total  length,  338;  tail  vertebrae,  156;  hind 
foot,  35.  SlcuU  (type) :  Basilar  length,  35.5;  zygomatic  breadth,  22.4; 
interorbital  breadth,  5.5:  length  of  nasals,  18.2;  length  of  incisive 
foramina,  9.2;  length  of  palatal  bridge,  8.3;  alveolar  length  of  upper 
molar  series,  8.4. 

Remarlcs. — In  the  original  description  solitaria  was  compared  vnih. 
specimens  then  assumed  to  be  typical  ferruginea,  but  now  known  to 
represent  a  distinct  form;  hence  the  disagreement  with  the  present 
description.  The  only  kno^\^l  specimens  are  from  the  hot  dry  canyons 
near  the  upper  end  of  the  Chiapas  Valley.  In  the  lower  part  of  the 
valley  it  probably  passes  into  isthmica.  On  the  slopes  of  the  high 
mountains  to  the  north  and  east  of  its  range,  solitaria  probably  inter- 
grades  with  chamula,  which  inhabits  the  cool,  heavily  forested  moun- 
tain tops. 

Specimens  examined. — Three,  from  the  type  locality. 
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NEOTOMA  FERRUGINEA  ISTHMICA  Goldman. 
Isthmian  Wood  Rat. 
(PI.  V,  figs.  6,  Oa.) 

Neotoma  isthmica  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  80-81,  March  21,  1904. 
Type  from  Hiiilotepec,  8  miles  south  of  Tehuantepec,  Oaxaca,  Mexico;  No. 
73187,  9  ad->  U.  S.  National  Museum  (Biological  Survey  Collection);  collected 
by  E.  W.  Nelson  and  E.  A.  Goldman,  May  5,  1895. 

Distribution. — From  Pacific  coast  region  on  south  side  of  Isthmus 
of  Tehuantepec,  eastward  into  valley  of  Chiapas  River  and  northwest- 
ward to  Coixtlahuaca,  Oaxaca.  Arid  Tropical  and  Lower  Sonoran 
zones. 

General  characters. — Size  large,  about  equaling  N.ferruginea;  color 
similar;  skull  much  heavier  and  more  arched;  tail  very  long  and 
coarsely  scaly.  Similar  in  color  to  N.  f.  picta;  size  much  larger; 
pelage  coarser;  skull  more  massive  and  higher  arched. 

Color. —  Worn  pelage:  Upper  parts  varying  from  orange  rufous  to 
ferruginous,  clearest  along  sides,  rather  thinly  overlaid  with  dusky- 
tipped  hairs,  which  are  most  abundant  along  back;  outer  sides  of 
legs  buffy  brownish  gray;  under  parts,  including  upper  lip,  whitish, 
the  fur  usually  pure  white  to  roots  on  throat,  breast,  inner  sides  of 
forelegs,  and  inguinal  region;  forefeet  white;  hind  feet  to  toes  pure 
white  or  irregularly  clouded  with  dusky;  toes  white;  tail  indistinctly 
bicolor,  brownish  above,  paler  below. 

Slcull. — Skull  massive;  similar  in  general  form  to  that  oi  ferruginea 
and  chamula  but  much  heavier  and  more  arched  across  anterior  roots 
of  zygomata;  front als  broader  and  flatter  posteriorly;  brain  case  less 
inflated,  more  angular.  Somewhat  like  that  of  N.  f.  solitaria,  but 
larger,  heavier,  and  differing  in  details. 

Measurements. — Average  of  9  adults  from  the  type  locality:  Total 
length,  371;  tail  vertebrae,  184;  hind  foot,  37.3.  STcull  (average  of 
6  adult  topotypes) :  Basilar  length,  36.8;  zygomatic  breadth,  23; 
interorbital  breadth,  6.1;  length  of  nasals,  17.4;  length  of  incisive 
foramina,  9.4;  length  of  palatal  bridge,  8;  alveolar  length  of  upper 
molar  series,  8.3. 

Eemar'ks. — In  color  this  subspecies  agrees  closely  with  chrysomelas 
ferruginea,  picta,  solitaria,  and  parvidens,  but  differs  from  all  in  rather 
well-marked  cranial  characters.  The  typical  form  appears  to  be  con- 
fined to  the  excessively  arid  coastal  region  on  the  south  side  of  the 
Isthmus  of  Tehuantepec.  Specimens  from  the  interior  plateau  region 
of  western  Oaxaca  (Oaxaca  and  Coixtlahuaca)  grade  toward  picta. 
Those  from  the  mountain  slopes  north  of  the  Chiapas  Eiver  Valley 
show  an  approach  to  cTiamula,  the  dark,  high  mountain  form.  Along 
the  Pacific  coast  in  southern  Chiapas  and  Guatemala,  isthmica  may 
intergrade  directly  with,  ferruginea. 
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Specimens  examined.— Toit\\  number  47,  as  follows: 

Oaxaca:  Coixtlahuaca,  1;  Huilotepec  (type  locality),  17;  Juchitan,  3;  Oaxaoa, 

9;  Puerto  Angel,  1. 
Chiapas:  Caiijob,  3;  San  Bartolome,  2;  Teopisca  (20  miles  Boutheaet),  11. 

NEOTOMA  FERRUGINEA  PICTA  Goldman. 

Painted  Wood  Rat. 
(PI.  VI,  figs.  1,  la.) 

Neotoma  pkta  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  79-80,  1904.  Type  from 
mountains  near  Chilpancingo,  Guerrero,  Mexico;  No.  70050,  $  ad.,  U.  S.  National 
Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson  and  E.  A. 
Goldman,  December  20,  1894. 

Distribution. — Sierra  Madre  of  Oaxaca  and  Guerrero,  Mexico. 
Transition  and  Canadian  zones. 

General  characters. — Size  smaller  than  N.  ferruginea;  color  about 
the  same;  cranial  characters  distinctive.  Similar  in  color  to  N.  f. 
istlimica,  but  smaller;  skull  lighter  and  less  arched.  Closely  related 
to  N.f.  tenuicauda,  but  color  brighter. 

Color. — Fresh  pelage:  Upper  parts  varying  from  rich  orange  buff 
to  ferruginous,  brightest  along  cheeks,  shoulders,  and  sides,  moderately 
darkened  by  black-tipped  hairs,  which  are  most  abundant  over  top 
of  head  and  back;  under  parts  white  (in  some  specimens  suffused 
with  pinkish  buff),  the  fur  usually  pure  white  to  roots  on  throat,  and 
sometimes  middle  of  breast  and  inner  sides  of  forelegs;  forefeet  yel- 
lowish white;  hind  feet  to  toes  irregularly  clouded  with  dusky;  toes 
white;  tail  indistinctly  bicolor  (occasional!}^  concolor),  dusky  above, 
paler  below. 

Shull. — Much  smaller  than  in  N.  ferruginea;  nasals  truncate 
instead  of  emarginate  posteriorly;  frontals  relatively  narrower  pos- 
teriorly, the  sides  more  upturned.  Similar  in  general  to  that  of  N.f. 
isthmica,  but  smaller,  lighter,  and  less  arched  across  anterior  roots 
of  zygomata.  From  that  of  N.  f  tenuicauda  the  skull  differs  chiefly 
in  slightly  larger  size  and  longer  nasals. 

Measurements. — Average  of  10  adults  from  the  type  locality:  Total 
length,  347;  tail  vertebrae,  172;  hind  foot,  34.5.  Slcull  (arv^erage  of 
6  adult  topotypes) :  Basilar  length,  346;  zygomatic  breadth,  22.4; 
interorbital  breadth,  5.5;  length  of  nasals,  16.8;  length  of  incisive 
foramina,  9.3;  length  of  palatal  bridge,  7.7;  alveolar  length  of  upper 
molar  series,  8.6. 

Renuar-ks. — This  mountain  form  agrees  with,  ferruginea  in  richness 
of  color,  but  differs  markedly  in  size  and  cranial  characters.  Speci- 
mens from  mountains  near  Ozolotepec,  Oaxaca,  show  intergradation 
with  isthmica.  The  range  of  picta  seems  to  be  separated  from  that  of 
tenuicauda  by  the  arid  valley  of  the  Balsas  River,  but  the  two  forms 
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are  evidently  closely  related,  and  intergradation  is  probable  in  the 
mountains  of  western  Michoacan.  Specimens  taken  in  December 
are  in  fresh  pelage.  Those  taken  in  May  are  slightly  worn,  but  do 
not  differ  in  color. 

Specimens  examined, — Total  number  33,  as  follows: 

Guerrero:  Mountains  near  Chilpancingo  (type  locality),  36;  Omilteme,  15. 
Oaxaca:  Mountains  near  Ozolotepec,  2. 

NEOTOMA  FERRUGINEA  TENUICAUDA  Merriam. 

Slender-Tailed  Wood  Rat. 

Neotoma  tenuicauda  Merriam,  Proc.  Biol.  Soc.  Wash.,  VII,  pp.  169-170,  September 
29,  1892.  Type  from  north  slope  of  Sierra  Nevada  de  Colima,  Jalisco,  Mexico; 
No.  ^ad.,  U.  S.  National  Museum  (Biological  Survey  Collection);  collected 

by  E.  W.  Nelson,  April  13,  1892. 

Distribution. — Plateau  region  of  western  Mexico  from  southern 
Zacatecas  to  Mount  Tancitaro,  Michoacan.  Lower  Sonoran  to  Boreal 
zones. 

General  characters. — Size  smaller  than  N.  ferruginea;  color  duller, 
more  brownish,  under  parts  dull  white,  the  fur  everywhere  basally 
plumbeous.    Closely  related  to  N.  f.  picta,  but  color  more  brownish. 

Color. — Slightly  worn  pelage:  General  color  of  upper  parts  buffy 
cinnamon  rufous,  varying  in  some  specimens  to  dark  ochraceous  buff, 
clearest  along  sides,  darkened  by  black-tipped  hairs,  which  are  most 
abundant  along  back;  outer  sides  of  legs  brownish,  more  or  less 
tinged  with  ochraceous;  under  parts  dull  white,  the  fur  everywhere 
basally  plumbeous;  axillae  rich  ochraceous  buff,  this  color  usually 
forming  a  pectoral  band;  forefeet  white;  hind  feet  to  toes  more  or 
less  distinctly  clouded  with  dusky,  toes  white;  lips  dusky;  tail 
indistinctly  bicolor  (in  most  specimens  nearly  unicolor),  blackish 
above,  slightly  paler  below. 

Sicull. — Much  smaller  than  that  of  N.  ferruginea;  nasals  shorter. 
Closely  resembling  that  of  N.  f.  picta,  but  nasals  shorter. 

Measurements. — Type:  Total  length,  340;  tail  vertebrae,  160;  hind 
foot,  31.  Sicull  (type):  Basilar  length,  33.6;  interorbital  breadth, 
5.3;  length  of  nasals,  15.3;  length  of  incisive  foramina,  8.9;  length 
of  palatal  bridge,  7.5;  alveolar  length  of  upper  molar  series,  8.8. 

Remarlcs. — N.f.  tenuicauda  is  the  most  northerly  form  of  the  ferru- 
ginea section  of  the  mexicana  group.  Although  differing  rather 
decidedly  in  size  and  color,  it  probably  intergrades  with  ferruginea 
through  picta  and  isthmica.  On  the  north  the  range  of  tenuicauda 
approaches  that  of  N.  m.  madrensis,  but  the  two  forms  do  not  appear 
to  intergrade.  Specimens  from  the  lower  parts  of  its  vertical  range 
are  not  quite  typical,  but  do  not  differ  sufficiently  to  require 
separation. 
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Spt'cimeih'i  examined. — Total  number  29,  as  follows: 

Jalisco:  Bolauos  (mountains  about  10  miles  north),  1;  La  Laguna,  2;  San 
Sebastian,  7;  Sierra  Nevada  do  Colima,  1  (type);  Talpa,  1;  Zapotlan,  5. 
Michoacon:  Los  Reyes,  3;  Mount  Patamban.  2 ;  Mount  Tancitaro,  2;  Zamora,  1. 
Zacatecas:  Plateado,  4. 

NEOTOMA  FERRUGINEA  OCHRACEA  Goldman. 

OcHRACEous  Wood  Rat. 

Xeotojua  ferritginea  ochracea  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  30-31, 
February  2,  1905.    Type  from  Atemajac,  near  Guadalajara,  Jalisco,  Mexico;  No. 

<?ad.,  U.  S.  National  Museum  (Biological  Survey  Collection) ;  collected  by 
E.  W.  Nelson,  May  21,  1892. 

Distribution. — Vicinity  of  the  type  locality.    Lower  Sonoran  Zone. 

General  characters. — Size  smaller  than  N.  ferruginea;  coloration 
pale;  feet  pure  white;  tail  sharply  bicolor;  skull  small,  light,  and 
elongated. 

Color. — SligMly  worn  pelage:  Entire  upper  parts  light  ochraceous 
buff,  purest  and  brightest  along  cheeks  and  sides,  darkened  over  dorsal 
region,  especially  posterior  half,  by  black-tipped  hairs;  under  parts 
dingy  white,  washed  with  buffy,  becoming  clear,  strong,  ochraceous 
buff  on  pectoral  region;  nose  and  upper  lip  grayish  white;  feet  pure 
white;  tail  brownish  above,  whitish  below. 

Shull. — Similar  in  general  to  that  of  N.  ferruginea,  but  smaller  and 
more  arched  across  anterior  roots  of  zygomata,  nasals  more  slender, 
reaching  posteriorly  to  plane  of  lachrymals,  the  ends  pointed  instead 
of  emarginate;  ascending  branches  of  premaxillse  relatively  longer, 
reaching  posteriorly  nearly  to  interorbital  constriction;  frontals 
longer  and  much  narrower,  the  sides  slightly  upturned.  Compared 
with  that  of  N.  f.  tenuicauda  the  skull  is  longer  and  narrower,  with 
m.uch  longer  and  narrower  nasals  and  longer  ascending  branches  of 
premaxillse. 

Measurements. — Type:  Total  length,  348;  tail  vertebrae,  161 ;  hind 
foot,  38.  Skull  (type):  Basilar  length,  35.5;  zygomatic  breadth, 
22.9;  interorbital  breadth,  5.3;  length  of  nasals,  17.9;  length  of 
incisive  foramina,  9.3;  length  of  palatal  bridge,  8.4;  alveolar  length 
of  upper  molar  series,  9.2. 

Rernarlcs. — This  subspecies  differs  considerably  in  color  and  cranial 
characters  from  N.  ferruginea,  but  specimens  examined  show  nearly 
complete  intergradation  through  tenuicauda,  picta,  and  isthmica. 

Specimens  examined. — Two,  from  the  type  locality. 

NEOTOMA  CHRYSOMELAS  Allen. 

Nicaragua  Wood  Rat. 

Neotoma  chrysomelas  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXIV,  pp.  653-654,  Octo- 
ber 13,  1908.  Type  from  Matagalpa,  Nicaragua;  No.  28372,  9  ad.,  American 
Museum  of  Natural  History,  N.  Y.;  collected  by  W.  B.  Richardson,  September 
17,  1907. 
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Distribution. — Known  only  from  the  type  locality,  at  about  3,000 
feet  altitude,  in  central  Nicaragua. 

General  characters. — ('loscly  related  to  N.  ferruginea,  but  appar- 
ently larger;  type  and  topotypes  in  rather  worn  pelage  are  paler,  less 
rich  orange  rufous  than  the  type  oi  ferruginea. 

Color. — Partly  worn  pelage:  Upper  i)arts  light  orange  rufous  (paler 
and  less  intense  than  in  the  type  oi  ferruginea) ,  purest  along  sides, 
darkened  on  top  of  head  and  back  by  overlying  black-tipped  hairs; 
outer  sides  of  legs  buffy  grayish  brown;  under  parts  white,  the  fur 
plumbeous  })asally  excej^t  small  areas,  mainly  on  throat  and  on  pec- 
toral and  inguinal  regions^  where  it  is  pure  wdiite  to  roots;  forefeet 
white;  hind  feet  white  clouded  witli  dusky  to  toes;  toes  pure  wdiite; 
tail  brownish  or  blackish  above,  grayish  below\ 

Skull. — Much  like  that  of  N.  ferruginea,  but  larger  than  tlie  type. 
Compared  with  chamula,  one  of  the  larger  forms  of  the  ferruginea 
group,  the  skull  of 
cTirysomelas  has 
zygomata  more 
squarely  spreading 
posteriorly,  narrow- 
ing anteriorly,  the 
sides  less  nearly  par- 
allel than  in  cJiam- 
ula;  squamosal  arm 
of  zygoma  heavier  : 
frontals  broader  pos- 
teriorly, the  lateral 
border  slightly  con- 
vex and  overhanging 
orbits. 

Measurements 
(from  original  de- 
scrip  t  ion)  .     Type  :  ^j^,  9._Distribution  of  Neotoma  chrysomelas. 

Total    length  380; 

tail  vertebrae,  170;  hind  foot  (dry  skin),  36.  Average  of  four  adult 
topotypes:  Total  length,  375;  tail  vertebrae,  160.  Slcull  (average 
of  four  adults):  Basilar  length,  37.3;  zygomatic  breadth,  24.2; 
interorbital  breadth,  6.2;  length  of  nasals,  18.2;  length  of  incisive 
foramina,  9.8;  length  of  palatal  bridge,  8.5;  alveolar  length  of  upper 
molar  series,  9.1. 

Remarks. — The  recent  discovery  of  N.  chrysomelas  in  central  Nica- 
ragua materially  extends  the  known  range  of  the  genus  southward  in 
Central  America.  The  evident  close  affinity  of  chrysomelas  with 
other  members  of  the  widely  distributed /emt^mm  group  points  to 
the  probable  occurrence  of  wood  rats  in  San  Salvador  and  Honduras 
and  the  continuous  range  of  the  genus  from  Nicaragua  northward. 
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The  type  aud  topotypes  of  clmjsomelas  in  somewhat  worn  pelage  are 
paler,  less  intense  orange  rufous  than  a  spechnen  in  the  Biological 
Survey  Collection,  which  Mr.  Miller  compared  for  me  and  found 
exactly  like  the  type  oi  fermginea  in  color. 

Specimens  examined. — Total  number  4,  the  type  and  three 
topotypes. 

NEOTOMA  DESERTORUM  Merriam. 

Desert  Wood  Rat. 
(PI.  VI,  figs.  4,  4a.) 

Keotoma  desertorum  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  pp.  125-126,  July  2,  1894. 
Type  from  Furnace  Creek,  Death  Valley,  Inyo  County,  Cal.;  No.  ffttfj  ^  > 
U.  S.  National  Museum  (Biological  Survey  Collection);  collected  by  T.  S.  Palmer, 
January  31,  1891. 

Neotoma  bella  Bangs,  Proc.  New  Eng.  Zool.  Club,  I,  pp.  66-67,  July  31,  1899.  Type 
from  Palm  Springs,  Riverside  County,  Cal.;  No.  5308,  ^  old  ad.,  collection  of 
E.  A.  and  O.  Bangs;  collected  by  E.  C.  Thurber,  April  12,  1896. 

Neotoma  iievademis  Taylor,  Univ.  Cal.  Pub.  Zool.,  V,  pp.  289-296,  pis.  27-29,  Feb- 
ruary 12, 1910.  Type  from  Virgin  Valley,  Humboldt  County,  Nev. ;  No.  8282,  9 , 
University  of  California  ^luseum  of  Vertebrate  Zoology;  collected  by  Annie  M. 
Alexander,  May  17,  1909. 

Distribution. — Desert  regions  in  southeastern  and  northeastern 
California,  Nevada,  eastern  Oregon,  northern  and  western  Utah,  east 
to  northw^estern  Colorado,  and  south  along  the  w^est  side  of  the  Colo- 
rado River  to  northeastern  Low^er  California.  Upper  and  Lower 
Sonoran  zones. 

General  characters. — Size  small;  tail  rather  short;  ears  large;  fur 
long,  soft,  and  silky;  skull  small;  bullae  very  large.  Similar  to  N. 
lepida,  tail  shorter  haired  and  sharply  bicolored.  In  general  appear- 
anc-e  closely  resembling  N.  i.  gilva,  but  not  nearly  related. 

Color. — FresTi  pelage:  Upper  parts  pale  pinkish  buffy,  purest  on 
cheeks  and  sides,  becoming  creamy  buff  on  middle  of  face,  moderately 
darkened  dorsally  by  blackish  hairs;  feet  and  underparts  white,  the 
belly  in  some  specimens  more  or  less  suffused  with  pinkish  buff ;  sides 
of  neck  pinkish  buff,  this  color  sometimes  spreading  across  throat; 
tail  varying  from  grayish  brown  to  blackish  above,  w^hite  below. 

Skull. — Similar  to  that  of  N.  lepida,  but  more  angular;  braincase 
less  smoothly  rounded;  nasals  narrower  posteriorly;  zygomata  less 
squarely  spreading,  broadest  posteriorly;  frontal  region  narrower, 
with,  edges  more  upturned;  bullse  very  large  and  rounded;  first  upper 
molar  with  anterointernal  reentrant  angle  faint  or  absent. 

Measurements. — Average  of  18  adult  topotypes:  Total  length, 
293  (265-313);  tail  vertebrae,  131  (120-142);  hind  foot,  30.1  (28-31). 
SlcuU  (average  of  6  adult  topotypes):  Basilar  length,  33.4;  zygo- 
matic breadth,  20.6;  interorbital  breadth,  4.9;  length  of  nasals,  15.3; 
length  of  incisive  foramina,  8.3;  length  of  palatal  bridge,  6.6;  alveolar 
length  of  upper  molar  series,  7.6. 
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Remarks. — The  desertorum  group  includes  the  four  smallest  forms 
in  the  genus,  desertorum,  lepida,  stephensi,  and  goldmani,  ranging  as  a 
group  from  the  desert  region  of  northeastern  California,  eastern 
Oregon,  and  northwestern  Colorado  to  Lower  California  and  north- 
eastern Mexico.  The  species  are  characterized  externally  by  small 
size,  large  ears,  and  long,  soft,  silky  fur.  Although  individuals  vary 
considerably,  the  general  characters  of  desertorum  remain  rather 
remarkably  constant  throughout  its  geographic  range. 


Fig.  10.— Distribution  of  Neotoma  desertorum,  jSI.  lepida,  and  subspecies. 


Specimens  taken  in  lava  beds  are  usually  darker  than  those  inhab- 
iting lighter-colored  rock  formations,  and  at  some  localities  show  the 
dichromatic  condition  noted  also  in  N.  albigula  and  other  species. 
Most  specimens  from  St.  George,  Utah,  are  dark  colored  above  and 
have  the  under  parts  strongly  suffused  with  pinkish  buff,  but  along 
with  these  is  a  normally  colored  one.  Specimens  from  Marys  vale, 
Utah,  include  light  and  dark  colored  individuals;  one  has  white  under 
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parts,  while  othei*s  are  i^inkish  buiFy  across  throat  and  belly.  In 
these  the  tail  also  varies  from  blackish  to  pale  grayish  above.  The 
small  number  available  from  I'tah  and  Colorado  have  tails  which 
average  somewhat  shorter  than  those  from  Nevada,  California,  and 
Lower  California,  but  are  withm  the  wide  range  of  variation  shown 
m  nearly  every  large  series.  The  tail  varies  in  length  from  120  to 
140,  reaching  beyond  these  limits  in  a  few  extreme  individuals. 

The  t^'pe  of  N.  hella  in  the  richly  colored  pelage  common  in  old 
adults  is  yellower  than  usual  in  t^^ical  deseriorum;  the  skull  is  more 
massive,  with  heavier  rostrum  and  anteriorly  broader  nasals.  These 
differences  appear  to  be  mainly  due  to  advanced  age.  Specimens 
from  the  region  of  the  type  locality  of  N.  nevaden^s  seem  inseparable 
from  .Y.  desertorum. 

Specimens  examined. — Total  number  377,  from  the  following 
localities: 

Arizona:  Bright  Angel  Creek  (mouth),  2;  Fredonia,  1;  Jacobs  Pool,  1;  Lees 
Ferry,  5;  Soap  Creek  (15  miles  southwest  of  Lees  Ferry),  1;  Trumbull 
Mountains,  1. 

California:  Amargosa  River,  1;  Amedee,  9;  Argus  Mountains,  3;  Barstow,  5; 
Bennett  Wells,  22;  Cameron,  8;  Chuckawalla  Spring,  1;  Coso,  22;  Coso 
Mountains,  2;  Emigrant  Spring,  Panamint  Mountains,  1;  Fairmont,  3; 
Fort  Yuma,  2;  Funeral  Mountains,  6;  Furnace  Creek,  Death  Valley,  26; 
Grapevine  Spring,  2;  Hesperia,  2;  Honey  Lake,  1;  Independence  Creek 
(Rex  Monte  Mill),  1;  Inyo  Mountains,  7;  Lone  Pine,  8;  Lone  Willow 
Spring,  San  Bernardino  County,  2;  Long  Valley,  (22  miles  from  Bennett 
Wells),  1;  Ludlow,  5;  Mesquite  Valley,  3;  Mohave,  3;  Mohave  River,  3; 
Morongo  Pass,  1;  Needles,  10;  New  York  Mountain,  San  Bernardino 
County,  8;  Onyx,  19;  Oro  Grande,  19;  Owens  Lake,  1;  Owens  Valley 
(Moran's),  4;  Palm  Springs,  2;  Panamint,  2;  Panamint  Mountains,  8; 
Panamint  Valley,  19;  Pro\'idence  Mountains,  10;  Resting  Springs,  8; 
Saline  Valley,  1;  Saratoga  Springs,  6;  Secret  Valley,  Lassen  County,  1; 
Shepherds  Canyon,  Panamint  Mountains,  1;  Twelvemile  Spring,  near 
Resting  Springs,  3;  Walker  Pass,  2;  Warren  Well,  Mohave  Desert,  1. 

Colorado:  Rangely,  4. 

Nevada:  Ash  Meadow  (10  miles  north),  5;  Austin  (35  miles  southwest),  4; 
Battle  Mountain,  7;  Bunkerville,  4;  Candelaria,  1;  Charleston  Mountains, 
1;  Colorado  River,  Lincoln  County,  2;  Deep  Hole,  6;  Granite  Creek,  2; 
Grapevine  Mountains,  2;  Indian  Creek,  1;  Monitor  Valley,  1;  Pahrump 
Valley,  7;  Pea  vine,  2;  Pyramid  Lake,  3;  Rabbit  Hole  Mountains,  1; 
Reese  River,  1;  Silver  Creek,  1;  Smoky  Creek  Desert,  1;  Smoky  Creek,  3; 
Vegas  Valley,  1. 

Oregon:  Vale,  ] . 

Utah:  Fort  Cameron,  5;  Henry  Mountains,  4;  Kanab,  2;  Kelton,  1;  Little  Pine 
Valley  (near  Hebron),  2;  Loa,  1;  Moccasin  Spring,  1;  Pine  Valley,  2; 
Promontory,  2;  St.  George,  3;  Santa  Clara,  2. 

Lower  California:  Cerro  Prieto  (near  Volcano  Lake;,  2;  Cocopah  Mountains,  2. 
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NEOTOMA  LEPIDA  Thomas. 
Thomas  Wood  Rat. 

Neoloma  lepida  Thomas,  Ann.  and  Mag.  Nat.  Hist.,  G  Ser.,  XII,  p.  235,  September, 
1893.  Type  locality  unknown.  Type  formerly  No.  3898  in  Smithsonian  Insti- 
tution, now  No.  73.6.3.42,  British  Museum. 

Distribution. — Upper  Sonoran  Zone  in  the  plateau  region  of  north- 
eastern Arizona,  north  of  the  Little  Colorado  River,  and  northwestern 
Now  Mexico  south  to  Gallup,  grading  to  the  southward  into  stephensi. 

General  characters. — Most  like  N.  I.  stephensi,  but  smaller;  color 
decidedly  paler  (yellowish  instead  of  dark  grayish  buff) ;  tail  slightly 
bushy,  as  in  stephensi.  Rather  closely  resembling  desertorum  exter- 
nally, but  upper  parts  yellowish  instead  of  pinkish  buffy;  tail  longer 
haired  and  not  sharply  bicolored. 

Color. — Partly  worn  pelage:  Upper  parts  yellowish  or  between  buff 
and  cream  buff,  clearest  along  cheeks,  shoulders,  and  sides,  becoming 
pale  buffy  gray  on  middle  of  face,  darkened  over  top  of  head  and 
back  by  dusky-tipped  hairs;  under  parts  white  or  creamy  (varied  in 
some  specimens  by  a  pinkish  buffy  wash  across  belly)  the  fur  plumbe- 
ous basally,  except  small  pure  white  areas  on  throat,  inner  sides  of 
forelegs,  and  on  pectoral  and  inguinal  regions;  feet  white;  tail  pale 
grayish,  somewhat  darker  above  than  below.  Young  (about  half 
grown) :  Duller,  less  yellowish  than  adults,  but  decidedly  paler  than 
stephensi  with  less  nearly  unicolor  tail. 

Slcull. — Closely  resembling  that  of  stephensi,  but  smaller,  with 
relatively  smaller  interparietal,  shorter  tooth  rows,  and  smaller 
incisors;  first  upper  molar  with  anterointernal  reentrant  angle  faint 
or  absent  (usually  absent) ,  as  in  the  other  members  of  the  desertorum 
group. 

Measurements. — Average  of  six  adults  from  Keam  Canyon:  Total 
length,  286;  tail  vertebrae,  136;  hind  foot,  29.  Slcull  (average  of 
same):  Basilar  length,  324;  zygomatic  breadth,  21.1;  interorbital 
breadth,  5.5;  length  of  nasals,  14.8;  length  of  incisive  foramina,  8.3; 
length  of  palatal  bridge,  7.3 ;  alveolar  length  of  upper  molar  series  7.8. 

Remarhs. — A  wood  rat,  mammal  number  3898  of  the  Smithsonian 
Institution,  was  regarded  by  Coues^  in  1877  as  an  abnormally  small 
individual  of  Neotoma  cinerea  and  listed  by  him  as  from  Williams 
Spring,  Utah,  with  C.  S.  McCarthy  as  collector.  Subsequently  this 
specimen  passed  to  the  British  Museum  and  became  the  type  of  N. 
lepida  Thomas,  from  '^Utah."  WilHams  Spring,  Utah,  has  been 
generally  accepted  by  later  authors  as  the  type  locality  of  the  species. 
N.  Hollister  has  directed  my  attention  to  the  fact  that  when  the 
type  was  entered  in  the  catalogue  of  the  Smithsonian  Institution 
it  had  no  label.    An  examination  of  the  record  shows  that  the  speci- 

« Monographs  of  N.  A.  Rodentia,  p.  24,  1877. 
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men  was  entered  in  the  same  handwriting  as  the  preceding  numbers, 
at  the  end  of  a  general  collection  from  various  localities,  received 
from  J.  H.  Simpson  and  collected  by  C.  S.  McCarthy,  who  was  the 
taxidermist  for  Simpson's  expeditions  to  the  "  Great  Basin  of  Utah.'"^ 

The  preceding  number  (3897)  w^as  entered  as  "Neotoma  Cinerea" 
and  ditto  marks  follow  for  number  3898,  in  the  columns  for  the 
name  of  the  species  and  those  of  Simpson  and  McCarthy,  but  the 
record  is  incomplete,  and  this  is  explained  by  the  statement  in  the 
column  for  remarks  that  the  specimen  had  "  no  label."  That  it  came 
from  Williams  Spring  is  an  assumption  without  apparent  reason 
beyond  the  mere  chance  that  the  preceding  entry  is  from  that  local- 
ity.   The  type  locality  of  N.  lepida  is  therefore  unknown. 

In  March,  1904,  specimens  of  arizonse,  desertorum,  and  an  unrec- 
ognized animal  in  the  collection  of  the  Biological  Survey  from  Keam 
Canyon,  Arizona,  were  submitted  to  Oldfield  Thomas  for  comparison 
with  the  t}^e  of  lepida.  The  Keam  Canyon  specimen  was  found 
to  agree  in  many  respects,  and,  in  view  of  the  uncertainty  regarding 
the  type,  is  now  assumed  to  represent  typical  lepida. 

N.  lepida  seems  to  be  a  species  quite  distinct  from  desertorum, 
although  clearly  a  member  of  the  same  group.  The  ranges  of  the 
two  are  completely  separated  by  the  effective  barrier  of  the  Colorado 
River.  Specimens  of  stepTiensi  from  Zuni  River,  Arizona,  and  Burley, 
N.  Mex.,  are  somewhat  intermediate  in  coloration  and  in  cranial 
characters,  also  approach  lepida. 

Total  number  of  specimens  examined  32,  from  the  following 
localities : 

Arizona:  Cedar  Ridge  (30  miles  north  of  Tuba),  3;  Keam  Canyon,  20;  Tuba,  1. 
New  Mexico:  Blanco,  1;  Bluewater,  I;  Fort  Wingate,  3;  Gallup,  1;  Wingate,  2. 

NEOTOMA  LEPIDA  STEPHENSI  Goldman. 
Stephens  Wood  Rat. 
(PL  VI,  &ga.  5,  5a.) 

Neotoma  stephensi  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  32-33,  February  2, 
1905.  Type  from  Hualpai  Mountains,  Arizona  (altitude,  6,300  feet);  No.  117466, 
9  ad.,  U.S.  National  Museum  (Biological  Survey  Collection);  collected  by  F. 
Stephens,  July  1,  1902. 

Distribution. — Upper  Sonoran  Zone  along  Hualpai,  Mogollon,  and 
White  Mountains  across  central  Arizona  and  from  the  Burro  Moun- 
tains to  the  Zuni  Mountains  in  western  New  Mexico,  passing  farther 
north  into  lepida. 

General  characters. — Size  small;  tail  slightly  bushy;  underparts 
pinkish  buff.  Most  like  lepida,  but  larger  and  decidedly  darker — 
dark  grayish  buff  instead  of  yellowish.  Related  to  N.  desertorum, 
but  tail  longer  haired;  differing  also  in  color  and  cranial  characters. 

«  Report  of  Exploration  Across  the  Great  Basin  of  Utah  in  1859,  1876. 
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Color. — Partly  worn  pelage:  Upper  parts  dark  grayish  buff,  mod- 
erately darkened  over  top  of  head  and  back  by  dusky  hairs,  becoming 
pinkish  buff  along  cheeks  and  sides;  under  parts  usually  more  or  less 
heavily  washed  with  pinkish  buff,  this  color  spreading  over  entire 
belly  and  irregularly  invading  other  parts;  small  areas  on  pectoral 
and  inguinal  regions,  sometimes  including  throat,  pure  white;  ankles 
dusky;  feet  white;  tail  grayish  brown  above,  slightly  paler  below. 
Young  (about  half  grown) :  Decidedly  darker  than  lepida,  with  more 
nearly  unicolor  tail. 

Skull. — Closely  resembling  that  of  lepida,  but  larger  and  heavier. 
Similar  to  that  of  desertorum,  but  less  angular;  brain  case  more 
smoothly  rounded;  nasals  broader  posteriorly;  zygomata  more 
squarely  spreading,  the  sides  nearly  parallel;  frontal  region  broader 
and  flatter;  dentition  and  bullae  about  as  in  desertorum. 

Measurements. — Average  of  3  adults  from  the  type  locality :  Total 
length,  305;  tail  vertebrae,  135;  hind  foot,  31.  Skull  (an  adult 
topotype):  Basilar  length,  33.8;  zygomatic  breadth,  22;  interorbital 
breadth,  6.7;  length  of  nasals,  16.5;  length  of  incisive  foramina,  8.9; 
length  of  palatal  bridge,  7.5;  alveolar  length  of  upper  molar  series,  8.5. 

Remarks. — This  dark  subspecies  is  much  more  nearly  allied  to  lepida 
than  to  desertorum,  as  shown  by  closer  agreement  in  important 
cranial  characters,  and  in  hairiness  of  tail.  Specimens  from  Zuni 
River,  Arizona,  and  Burley,  N.  Mex.,  are  somewhat  paler  than  the 
typical  form  and  in  cranial  characters  also  approach  lepida.  One 
from  the  lava  beds  near  Grant,  N.  Mex.,  is  unusually  dark  even  for 
stepliensi  and  may  indicate  the  dichromatic  condition  seen  in  albigula 
Sindfallax  and  apparently  associated  with  the  lava  beds  of  the  region. 
In  the  series  from  the  Burro  Mountains  the  under  parts  vary  from  the 
usual  pinkish  buff  across  the  belly  to  pure  white. 

Total  number  of  specimens  examined,  27,  from  the  following 
localities : 

Arizona:  Hualpai  Mountains  (type  locality),  5;  Springerville  (25  miles  north), 

2;  Zuni  River,  3;  Walnut,  1. 
New  Mexico:  Burley,  3;  Burro  Mountains,  11;  Grant,  1;  Glenwood,  San 

Francisco  River,  1. 

NEOTOMA  GOLDMANI  Merriam. 

Goldman  Wood  Rat. 
(PI.  VI,  figs.  6,  6a.) 

Neotoma  goldmani  Merriam,  Proc.  Biol.  Soc.  Wash.,  XVI,  p.  48,  March  19, 1903.  Type 
from  Saltillo,  Coahuila,  Mexico  (altitude  5,000  feet);  No.  116894,  $  ad.,  U.  S. 
National  Museum  (Biological  Survey  Collection);  collected  by  E.  W.  Nelson 
and  E.  A.  Goldman,  April  18,  1902. 

52668°— 10  6 
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Distribution. — Desert  regions  in  southern  Coaluiila,  Mexico.  Lower 
Sonoran  Zone. 

General  characters. — Smallest  known  species  of  the  genus.  In 
general,  similar  to  .V.  lepida,  but  smaller:  tail  shorter  haired;  color 
darker;  cranial  characters  distinctive. 

Color. — Parthi  worn  pelage:  Upper  parts  creamy  buff,  purer  along 
sides,  becoming  paler  on  head,  much  darkened  over  back  by  admix- 
ture of  dusky:  feet  and  under  parts  white;  tail  blackish  above, 
white  below. 

SJcuU. — Similar  in  general  form  to  that  of  N.  lepida,  but  smaller; 


t5.4;  length  of  nasals,  14.1;  length  of  incisive  foramina,  8.1;  length  of 
palatal  bridge,  6.4;  alveolar  length  of  upper  molar  series,  7.4. 

RermrJcs. — This  form  is  distinguishable  from  all  other  species  of 
the  genus  by  its  small  size.  It  agrees  with  the  other  members  of  the 
desertorum  group  in  long,  soft,  silky  pelage. 

Spjedmens  examined. — Total  number  10,  from  the  following  locali- 
ties in  Coahuila,  Mexico: 

Jaral,  5,  Saltillo  (type  locality},  5. 


Neotoma  magiater  Baird,  Mamm.  North  Amer.,  p.  498, 1857.  Cotypes  from  bone  caves 
near  Carlisle,  Pa.;  Nof.  12206-12214,  inclusive,  U.  8.  National  Mu.senm:  rol- 
lected  by  S.  F.  Baird. 


ascending  branches 
of  premaxillge  broad- 
er posteriorly;  ante- 
rior border  of  inter- 
parietal more  con- 
vex, posterior  angle 
more  developed; 
bullae  much  smaller ; 
dentition  of  the  deser- 
torum type,  but 
rather  heavy. 


Measure  merits.  — 
Average  of  4  adult 
topotypes:  Total 
length,  279;  tail  ver- 
tebrae, 128;  hind  foot, 
30.  Skull  (average 
of  same):  Basilar 
length,  30.8;  zygo- 
matic breadth,  18.7; 
interorbital  breadth. 


NEOTOMA  MAGI8TER  Baird. 


Cave  Wood  Rat. 
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Distribution— Fleistocene  cave  deposits  of  Pennsylvania. 

General  characters. — Similar  to  A^.  pennsylvanica,  but  larger. 

SJcull. — Mandible  similar  to  that  of  N.  pennsylvanica,  but  larger; 
coronoid  process  Icmgcr,  more  decurved;  diastema  (mandibular) 
longer;  beveled  cutting  edge  of  lower  incisor  longer;  ui)per  incisor 
broader  and  heavier;  lov^er  molars  as  in  N.  pennsylvanica,  but  larger, 
toothrow  longer. 

Comparative  measurements  of  Neotoma  vtagister  and  Neotomwjjennsylvanica. 


Museum 
number. 


Name. 


12207  Magister  

12208   do  

12206  i  do  

12209   do  

12212   do  

77513  Pennsylvanica. 

82146   do  


87195   do. 

77512   do. 

3956   do. 


Locality. 


Penusvlvania:  Near  Carlisle         Adult. . . 

....do   Adult... 


....do  

....do  

....do  

West  Virginia:  White  Sulphur. 
Virginia:  Potomac  River  near 
Washington. 

....do  

....do  

Kentucky:  Mammoth  Cave  


Adult...! 
Young. 
Young. .  I 
Adult ' 
d  Adult : 

9  Adult  I 
9  Adult ' 
cf  Adult 


32.5 


31.6 
29.7 

31.1 
29.8 
31.3 


9.7 
9.7 
9.6 
8.4 
8.3 
9.0 
8.2 

8.9 
7.8 


RemarJcs. — The  remains  of  the  type  material  used  by  Baird  in  his 
description  of  N.  magister  consist  of  eight  incomplete  halves  of  lower 
jaws  and  a  fragment  of  a  premaxilla  containing  an  upper  incisor. 
Of  these  jaws  one  of  the  most  valuable  for  comparative  purposes 
lacks  only  the  teeth  and  angular  process.  Several  of  the  others 
contain  all  the  teeth  but  are  otherwise  imperfect.  Three  are  evi- 
dently full}^  adult  and  the  others  somewhat  immature.  Collectively 
the  jaws  show  all  the  parts  except  the  angular  process.  Six  are  N. 
magister  and  the  others,  numbers  12210  and  12213,  are  probably 
N.  pennsylvanica. " 

Comparison  of  this  rather  scanty  material  with  a  considerable 
number  of  fully  adult  as  well  as  immature  specimens  of  the  living 
species  inhabiting  the  same  region  shows  ver}"  close  relationship.  The 
differences  noted,  however,  appear  to  be  constant,  and  in  the  absence 
of  material  establishing  their  identity  both  should  receive  specific 
recognition. 

Specimens  examined. — The  type  material. 

aFor  discussion  of  status  of  iV.  magister  see  Rhoads,  Proc.  Acad.  Nat.  Sci.,  Phila., 
pp.  213-221,  1894,  and  Mearns,  BuH.  Amer.  Mus.  Nat.  Hist.,  X,  pp.  334-335,  1898. 
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NEOTOMA  PENNSYLVANICA  Stone. 

Pennsylvania  Wood  Rat. 

(PI.  1,  figs.  (>,  da.) 

Rat  Biutram,  in  Kalm's  Tmvels,  II  (English  edition),  pp.  47-48,  1749. 

Keotoma  pamsylnnuco  Stone,  Pi'oc.  Acad.  Nat.  Sci.  Phila.,  pp.  16-18,  February,  1893. 

TS'pe  from  South  Mountain,  Cumberhind  County,  Pa.  (altitude  2,000  feet); 

No.  156,  9 »  collection  of  Witmer  Stone;  collected  by  J.  G.  Dillin,  December  2, 

1892. 

Distnhutiolu — ^Appalachian  Mountain  region  from  southern  New 
York  to  northern  Alabama,   probabh^  including  western  North 


Fig.  12.— Distribution  of  Neotorm  pennsylvanica. 


Carolina  and  northern  Georgia,  and  westward  to  Mammoth  Cave, 
Kentucky,  and  Lawrenceburg,  Tennessee.  Alleghenian  and  Caro- 
linian zones. 

General  characters. — Largest  of  the  round-tailed  species  of  the 
genus;  tail  moderately  long,  well  haired,  bicolored;  ears  large;  pelage 
coarse ;  cranial  characters  pronounced ;  no  closely  related  living  species 
kno^\'n. 


lJ>Hi,  I 
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Color. — Fresk  winter  pelage:  Upperparts  grayish  hui\,  be('oming  buffy 
gray  on  head,  heavily  overlaid,  especially  on  back,  with  blackish;  feet 
and  under  parts  whit  e,  the  I'ur  pure  white  to  roots,  except  along  sides 
of  belly,  where  the  basal  color  is  pale  plumbeous;  axillae  creamy  buff, 
tail  varying  from  grayish  brown  to  black  above,  whitish  below. 

Slcull. — Skull  very  large,  elongate,  rather  narrow;  rostrum  long; 
nasals  long  and  narrow,  truncate  or  slightly  emarginate  j)osteriorly ; 
ascending  branches  of  premaxillae  broadening  and  then  narrowing 
abruptly  at  frontomaxillary  suture,  reacliing  posteriorly  slightly 
beyond  nasals;  frontal  region  broad,  constricted  near  middle,  exca- 
vated above,  lateral  margins  upturned  and  tending  to  develop  a  small 
point  anteriorly;  temporal  ridges  diverging  to  near  anterior  border 
of  interparietal,  whence  they  turn  abruptly  inward,  as  in  .V.  cinerea; 
interparietal  subquadrate  or  rectangular,  much  as  in  N.  mexicana; 
palatal  bridge  about  equal  to  incisive  foramina ;  interpterygoid  fossa 
rounded  anteriorh^,  as  in  N.  jloridana,  but  narrower;  sphenopalatine 
vacuities  small;  bullae  more  elongated  and  tapering  anteriorly  more 
than  in  N.  jloridana;  mastoid  process  of  squamosal  very  broad; 
dentition  similar  to  that  of  N.  jloridana,  but  first  upper  molar  with 
anterointemal  reentrant  angle  deeper — ^nearly  as  deep  as  in  N.  mex- 
icana. Compared  with  that  of  N.  magister,  the  mandible  is  smaller, 
with  coronoid  process  shorter,  less  decurved,  and  beveled  cutting  edge 
of  lower  incisor  shorter. 

Measurements. — Average  of  2  adults  from  Eenovo,  Pa.:  Total 
length,  430;  tail  vertebrae,  198;  hind  foot,  43.  Slcull  (average  of 
same):  Basilar  length,  45.7;  zygomatic  breadth,  27.5;  interorbital 
breadth,  6.5;  length  of  nasals,  21.7;  length  of  incisive  foramina,  10.9; 
length  of  palatal  bridge,  10.1;  alveolar  length  of  upper  molar 
series,  9.4. 

Remarlcs. — N.  pennsylvanica  is  a  well-marked  species,  requiring  no 
close  comparison  with  any  known  living  form.  Its  exact  relationship 
to  the  fossil  N.  magister,  however,  is  somewhat  problematical.  Care- 
ful comparison  of  the  fragmentary  type  material  of  the  latter  mth 
N.  pennsylvanica  shows  that  the  two  were  related,  but  differed  in 
size  and  apparently  in  other  important  details. 

In  1749  Peter  Kalm^  cited  John  Bartram,of  Philadelphia,  as  author- 
ity for  the  statement  that  he  saw  a  ''great  number"  of  rats  which 
lived  among  the  rocks  in  the  ''Blue  Mountains"  of  Pennsylvania, 
came  out  onl}^  at  night,  and  made  a  ''terrible"  noise.  Pennant^ 
described  an  American  rat,  apparently  from  a  specimen  in  the  Live- 
rian  Museum,  and  referred  to  Bartram's  observations.    In  1792 

«  Kalm's  Travels  (English  edition),  II,  pp.  47-48,  1749. 

&  Hist,  of  Quad.,  Ed.  3,  II,  No.  378,  pp.  180-181,  1793.— Arctic  Zool.  I,  Xo.  58, 
p.  130,  1784. 
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Ken"^  used  reiinaiit  b>  descriptions  under  the  name  Mus  amencanus. 
The  animal  seen  by  Bartram  was  probably  the  species  now  known  as 
Xt  otoma  pcnnsi/lvanica,  but  as  Kerr  apj)arently  described  some  other 
species,  although  including  a  reference  to  Kalm's  Travels,  the  name 
given  by  him  is  untenable.'' 

Specimens  of  pennsylvanico  from  Tennessee  and  Alabama  have 
somewhat  shorter  fur,  the  nasals  average  narrower  posteriorly  and 
the  premaxilhv  are  more  prolonged  beyond  them  than  in  those  from 
Pennsylvania. 

Specimens  exami?ied. — Total  number  94,  as  follows: 

Pennsylvania:  Drurys  Run,  Clinton  County,  3;  Renovo,  5. 
Alabama:  Huntsville,  2. 

Kentucky:  Hawesville,  4;  Lost  Creek,  1;  Mammoth  Cave,  11. 
Tennessee:  Lawrenceburg,  1;  Walden  Ridge  (3  miles  southwest  of  Rath- 
burn),  8. 

Virginia:  Difficult  Run  (near  mouth),  Fairfax  County,  2;  Franklin,  11;  Great 
Falls,  10;  Hillsboro,  1;  Peaks  of  Otter,  1;  Potomac  River  (opposite  Hog 
Island),  2;  Potomac  River  (10  miles  above  Washington),  7;  Tazewell 
Peak,  4;  White  Sulphur,  21. 

Subgenus  HOMODONTOMYS  c  nobis. 

(PI.  VII,  figs.  l-3a.) 

Type. — Neotoma  fuscipes  Baird,  from  Petaluma,  California. 

Distribution. — Pacific  coast  region  from  northern  Oregon  to  north- 
em  Lower  California. 

Suhgeneric  characters. — Maxillary  toothrow  only  slightly  narrower 
posteriorly  than  anteriorl}^;  third  upper  molar  broad  and  heavy,  with 
middle  enamel  loop  partially  or  completely  divided  by  deepening  of 
inner  reentrant  angle ;  frontals  constricted  near  middle ;  bullae  large ; 
tail  terete,  tapering,  and  short-haired;  hind  foot  naked  below  along 
outer  side,  at  least  to  tarsometatarsal  joint. 

Remarlcs. — The  subgenus  Homodontomys  differs  from  Neotoma 
proper  chiefly  in  the  more  nearly  equal  width  of  the  molars  and  in  the 
more  or  less  complete  division  of  the  middle  enamel  loop  in  the  crown 
of  the  third  upper  molar.  The  condition  of  the  third  upper  molar  is 
due  mainly  to  the  deepening  of  the  inner  reentrant  angle,  resulting  in 
four  more  or  less  complete  loops,  instead  of  three  as  in  Neotoma 
proper.  In  this  character  it  approaches  Xenomys,  but  differs  widely 
in  other  respects.  In  the  peculiar  combination  of  cranial  and  dental 
characters  Homodontomys  departs  as  much  from  Neotoma  proper  as 
from  Teonomu,  and  has  no  very  near  relatives  in  either  subgenus. 

«  Animal  Kingdom,  No.  463,  p.  227,  1792. 

&  See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VII,  p.  189,  1895. 

c  Homodontomys,  from  d/wr,  the  same;  ddouc,  tooth;  /luc,  mouse,  in  reference  to  the 
nearly  equal  width  of  molars. 
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NEOTOMA  FUSCIPES  (Cooper  MS.)  Baire. 
Dusky-footed  Wood  Rat. 
(PI.  VII,  figH.  1,  la,  16.) 

Ne-otoma  fusdpes  (Cooper  MS.)  Baird,  Mamm.  North  Amer.,  pp.  495-496,  1857.  Type 

from  Petaluma,  Sonoma  County,  Cal.;  No.  2679,  ^,  U.  S.  National  MiiBeum; 

collected  by  E.  SamucLs,  February,  1856. 
Neotoma  monochroura  Khoads,  Amer.  Nat.,  XXVIII,  pp.  67-68,  January,  1894.  Type 

from  Grants  Pass,  Josephine  County,  Oreg.;  No.  1739,  ^  ad..  Academy  of  Natural 

Sciences,  Philadelphia,  collected  by  George  Kenzer. 
Neotoma  splendens  True,  Proc.  U.  S.  Nat.  Mus.,  XVII,  p.  353  [advance  sheets  issued 

June  27],  1894.    Type  from  Marin  County,  Cal.;  No.  19693,     ,  U.  S.  National 

Museum;  collected  November  25,  1887. 

Distribution. — Pacific  coast  region  from  San  Francisco  Bay  north 
to  Salem,  Oreg.    Upper  Sonoran  and  Transition  zones. 

General  characters. — ^Size  large;  tail  long,  nearly  unicolor;  ears 
large;  molariform  toothrow  only  slightly  narrowing  posteriorly; 
third  upper  molar  with  middle  enamel  loop  partially  or  completely 
divided  by  inner  reentrant  angle.  About  like  N.f.  annectens  in  color, 
but  cranial  characters  distinctive.  Nearer  to  N.  f.  streatori,  but 
larger;  color  darker;  metatarsus  usually  clouded  with  dusky  instead 
of  pure  white,  as  in  typical  streatori. 

Color. —  Fresh  pelage:  Upper  parts  light  ochraceous  buff  clearest 
along  sides,  heavily  darkened  over  top  of  head  and  back  by  black- 
tipped  hairs,  becoming  grayish  on  facial  area;  throat,  chest,  and 
inguinal  region  pure  white ;  belly  washed  with  creamy  buff  or  pinkish 
buff,  beneath  which  the  fur  basally  is  plumbeous;  muzzle  and  orbital 
rings  dusky;  ears  bro^vnish;  forefeet  and  toes  of  hind  feet  white; 
hind  feet  to  toes  irregularly  clouded  with  dusky;  ankles  dusky,  this 
color  passing  downwards  on  both  sides,  leaving  the  heels  whitish; 
tail  blackish.  Worn  pelage:  Upper  parts  varying  shades  of  rusty 
brown. 

Slcull. Skull  long,  rather  narrow,  and  evenly  arched;  rostrum 
long;  ascending  branches  of  premaxillse  slender,  reaching  posteriorly 
well  beyond  nasals;  frontals  rather  narrow,  with  sides  slightly 
upturned,  forming  supraorbital  ridges;  interpterygoid  fossa  narrow, 
concave  or  slightly  emarginate  anteriorly ;  interparietal  subquadrate 
or  rectangular;  bullae  large;  molariform  toothrow  only  slightly  nar- 
rowing posteriorly;  first  upper  molar  with  anterointernal  reentrant 
angle  reaching  less  than  halfway  across  anterior  enamel  loop,  much 
as  in  N.  floridana;  third  upper  molar  short  and  broad,  the  middle 
enamel  loop  partiall}^  divided  by  deepening  of  inner  reentrant  angle. 
Similar  in  general  to  that  of  N.f.  streatori,  but  larger;  palatal  slits 
about  equal  to  palatal  bridge  (decidedly  longer  than  palatal  bridge 
in  streatori),  not  reaching  posteriorly  to  anterior  plane  of  first  molars 
(reaching  or  passing  this  plane  in  streatori);  interpterygoid  fossa 
narrower;  bullae  larger. 
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JJeasuremcnts.— Average  of  8  ndiilts  from  the  type  locality:  Total 

length,  438;  tail  vertebrae, 
209;  hind  foot,  42.3.  Slcull 
(averao:e  of  2  adult  topo- 
types):  Basilar  length,  42.5; 
zygomatic  breadth,  25.7;  in- 
terorbital  breadth,  6.5;  length 
of  nasals,  20.3;  length  of  in- 
cisive foramina,  11.2;  length 
of  palatal  bridge,  9.7;  alveolar 
length  of  upper  molar  series, 
9.8. 

Remarks. — N.  fuscipes  and 
its  five  subspecies  form  an  in- 
teresting series  of  intergrading 
forms,  the  habitats  of  which 
completely  encircle  the  Sacra- 
mento and  San  Joaquin  val- 
leys in  California.  The  only 
break  in  the  series  is  in  the 
region  south  of  Monterey 
Bay,  where  the  range  of  N.f. 
annectens  meets  that  of  N.  f. 
macrotis,  yet  the  two  forms  are 
quite  distinct.  Apart  from 
its  subspecies  N.  fuscipes  re- 
quires close  comparison  with 
no  known  form.  Typical 
specimens  do  not  differ  ap- 
preciably in  color  from  those 
of  annectens,  but  well-marked 
cranial  characters  suffice  to 
separate  them.  Around  the 
upper  end  of  the  Sacramento 
Valley,  fuscipes  intergrades 
with  streatori,  which  ranges 
thence  to  the  eastward  and 
southward  along  the  west  side 
of  the  Sierra  Nevada. 

Specimens  from  a  large 
number  of  localities  show 
many  slight  geographic  varia- 
tions in  color.  Those  from 
v/ithin  the  fog  belt  imme- 
diately along  the  coast  are  usually  darker  than  those  from  the 
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dryer  valleys  often  only  a  few  miles  inland.  Topotypes  of  mono- 
chroura  have  the  und(?r  parts  somewhat  whiter  and  the  hind  feet  less 
dusky  than  typical  fuscipes,  but  these  slight  differences  are  within 
the  range  of  variation  of  the  species.  N.  splendens  was  based  on  one 
of  the  darker  specimens  of  N.  fuscipes. 

Specimens  examined. — Total  number  220,  from  the  following 
localities : 

California:  Ager,  1;  Alton,  2;  Alton  Junction,  4;  Bald  Mountain,  Shasta  County, 
1;  Beswick,  1;  Big  Valley  Mountains,  4;  Bully  Choop  Mountains,  1;  Bumey, 
1;  Calpella,  1;  Camp  Meeker,  4;  Cassel,  8;  Dana,  2;  Eel  River,  near  South 
Yolla  BoUy  Mountain,  10;  Freestone,  3;  Freshwater  Creek,  Colusa  County, 
1;  Glen  Ellen,  8;  Gualala,  1;  Hayden  Hill,  1;  Hoopa  Valley,  4;  Hornbrook, 
13;  Inverness,  4;  Leesville,  2;  Lierly's  Ranch,  2;  Little  Shasta,  1;  Lower 
Lake,  Lake  County,  3;  Mad  River,  Trinity  County,  4;  Marin  County,  3; 
Marshall,  6;  Mendocino  City,  3;  Mount  George,  8;  Mount  Saint  Helena,  4; 
Mount  Tamalpais,  2;  Mount  Veeder,  6;  Nicasio,  24;  Novate,  5;  Petaluma 
(type  locality),  15;  Petrolia,  2;  Picard,  8;  Point  Reyes,  7;  Requa,  1;  Round 
Valley,  1;  Salmon  Mountains  (near  Etna  Mills),  Siskiyou  County,  1;  Scott 
Valley  (near  Fort  Jones),  Siskiyou  County,  1;  Searsville,  San  Mateo  County, 
2;  Snow  Mountain,  12;  Willits,  Mendocino  County,  1. 

Oregon:  Drain,  2;  Elkhead,  1;  Gold  Beach,  7;  Grants  Pass,  9;  Salem,  2. 

NEOTOMA  FUSCIPES  STREATORI  Merriam. 

Streator  Wood  Rat. 

Neotoma  fuscipes  streatori  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  p.  124,  July  2,  1894. 
Type  from  Carbondale,  Amador  County,  Cal.;  No.  64439,  J  ad.,  U,  S.  National 
Museum  (Biological  Survey  Collection);  collected  by  C.  P.  Streator,  April  4, 1894. 

Distrihution. — West  slope  of  the  Sierra  Nevada  m.  California  from 
Tehama  County  south  to  Porterville,  Tulare  County.  Upper  Sono- 
ran  Zone. 

General  cJiaracters. — Smaller  than  N.  fuscipes;  general  color  some- 
what paler;  tail  sharply  bicolor;  hind  feet  from  tarsus  down,  pure 
white. 

Color. — FresJi  pelage:  Upper  parts  pale  ochraceous  buff,  brightest 
and  clearest  along  sides,  moderately  darkened  over  top  of  head  and 
back  by  more  abundant  admixture  of  blackish  hairs;  face  grayish; 
throat,  chest,  and  inguinal  region  pure  white;  belly  washed  with  pale 
buff  or  pinkish  buff,  beneath  which  the  fur  is  basally  plumbeous; 
ankles  dusky;  feet  pure  white;  tail  blackish  above,  whitish  below. 

Sl:uU. — In  general  similar  to  that  of  N.  fuscipes,  but  smaller; 
ascending  branches  of  premaxillse  slightly  heavier;  incisive  foramina 
relatively  longer,  reaching  anterior  plane  of  first  molars;  inter- 
pterygoid  fossa  broader  and  usually  evenly  rounded  anteriorly; 
palate  shorter.  In  streatori,  simplex,  and  macrotis,  the  palatal  bridge 
is  decidedly  shorter  than  incisive  foramina  (in  fuscipes  about  equal). 
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Compared  with  .V.  simplex  the  frontals  are  broader  and  ascending 
branches  of  premaxilh^  lieavier. 

Measurements. — Average  of  ID  adult  topotypes:  Total  length, 
375:  tail  vertebrae,  188:  hind  foot,  39.5.  Skull  (average  of  same): 
Basilar  length,  38.6:  zygomatic  breadth,  24.3;  interorbital  breadth, 
6:  length  of  nasals,  17.9;  length  of  incisive  foramina,  10;  length  of 
palatal  bridge,  7.9:  alveolar  length  of  upper  molar  series,  8.8. 

Remarl's. — This  form  intergrades  on  the  north  and  west  with 
fuscipes  and  on  the  south  with  dmplex.  Externally  it  closely  resem- 
bles mucrotis,  but  the  pure  white  feet  serve  to  distinguish  it. 

Specimem  examined. — Total  number  46,  from  following  localities: 

California:  Blue  Canyon,  3;  Badger,  1;  Carbondale  (type  locality),  15;  Chinese 
Camp,  1;  Coulterville,  1;  Eshom  Valley,  Tulare  County,  2;  Nelson  (8 
miles  east),  7;  Marys\'ille  Buttes  (near  Marysville),  2;  Michigan  Bluff,  1; 
Milo,  1;  Porterville  (8  miles  east),  3;  Tehama,  2;  Threerivers,  7. 

XEOTOMA  FUSCIPES  ANNECTENS  Elliot. 

PoRTOLA  Wood  Rat. 

(PI.  VII,  figs.  3,  3a.) 

Xeotoma  fuscipes  annectens  Elliot,  Pub.  Field  Columb.  Mus.,  Zool.  Ser.,  I,  p.  201 
March,  1898.  Type  from  Portola,  San  Mateo  County,  Cal.;  No.  2160,  ^  ad.. 
Field  Museum  of  Natural  History,  Chicago;  collected  by  Price  and  Coolidge, 
December  23,  1895. 

Neotoma  fuscipes  affinis  Elliot,  Pub.  Field  Columb.  Mus.,  Zool.  Ser.,  I,  pp.  202-203, 
March,  1898.  Type  from  Alum  Rock  Park,  Santa  Clara  County,  Cal.;  No.  2183, 
^  ad.,  Field  Museum  of  Natural  History,  Chicago;  collected  by  J.  Diefenbach, 
May  14,  1895. 

Distribution. — Coast  region  of  California  from  San  Francisco  Bay 
to  Monterey  Bay  and  thence  inland  and  southward  along  the  small 
valleys  and  mountain  ranges  east  of  the  Santa  Lucia  Mountains  to 
Carriso  Plains,  San  Luis  Obispo  County.  Upper  Sonoran  and  Transi- 
tion zones. 

General  characters. — Size  and  external  arppearance  as  in  N.  fuscipes, 
but  cranial  characters  distinctive. 
Color. — Essentially  as  in  N.  fuscipes. 

SlcuU. — In  general  form  like  that  of  N.  fuscipes,  but  palate  \vdth  a 
blunt  posterior  median  projection  (palate  in  fuscipes  concave  or 
emarginate);  palatal  bridge  less  deepl}^  grooved  along  either  side  of 
median  line  at  posterior  border  of  incisive  foramina;  bull^  slightly 
larger,  with,  anterosuperior  border  of  meatus  more  strongly  projecting. 
Compared  with  those  of  N.  f.  macrotis  and  N.  f.  streatori  the  skull  is 
much  larger,  Avith  narrow  interpterj^goid  fossa,  and  decidedly  larger 
bullae. 

Measurements. — Average  of  14  adults  from  ^lountain  View,  Cal.: 
Total  length,  434;  tail  vertebrae,  216;  hind  foot,  43.4.    Skull  (average 
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of  same):  Basilar  length,  41.5;  zygomatic  breadth,  26.2;  interor- 
bital  breadth,  5.8;  length  of  nasals,  19.3;  length  of  incisive  foramina, 
10.1;  length  of  palatal  bridge,  9.5;  alveolar  length  of  upper  molar 
series,  9.3. 

Remarks. — N.  f.  annectens  does  not  differ  externally  from  t^'pical 
fuscipes,  but  is  easily  recognizable  by  well-marked  and  constant  cra- 
nial characters.  The  ranges  of  annectens  and  macrotis  meet  along 
the  Salinas  Valley,  east  of  the  Santa  Lucia  Mountains,  but  are  not 
known  to  overlap,  and  no  intergradation  of  the  two  forms  is  shown 
by  the  specimens  examined.  N.  f.  affinis  was  based  on  specimens 
from  near  the  type  locality  of  annectens  and  not  appreciably  different 
from  typical  examples  of  the  latter  form. 

Specimens  examined. — Total  number  141,  from  the  following 
localities : 

California:  Alum  Rock  Park,'l;  Aptos,  11;  Bear  Valley,  San  Benito  County, 
5;  Berkeley,  3;  Black  Mountain,  Santa  Clara  County,  1;  Boulder  Creek, 
Santa  Cruz  County,  1;  Carriso  Plains,  1;  Fremont  Peak,  Gabilan  Range,  4; 
Laguna  Ranch,  Monterey  County,  2;  Mountain  View,  25;  Mount  Hamilton, 
2;  Pacheco  Pass,  2;  Pacheco  Peak,  2;  Palo  Alto,  3;  Portola  (type  locality), 
52;  Priest  Valley,  Monterey  County,  12;  Redwood  City,  4;  San  Mateo,  1; 
Santa  Clara,  1;  Santa  Cruz  Mountains  (near  Santa  Cruz),  1;  Santa  Cruz 
Mountains  (Woodside),  2;  Searsville,  2;  Soledad,  2;  Walnut  Creek,  1. 

NEOTOMA  FUSCIPES  SIMPLEX  True. 
Fort  Tejon  Wood  Rat. 

Neotoma  macrotis  simplex  True,  Proc.  U.  S.  Nat.  Mus.,  XVII,  p.  354  [author's  sepa- 
rates issued  June  27],  1894.  Type  from  Fort  Tejon,  Cal. ;  No.  3651,  U.  S.  National 
Museum;  collected  by  John  Xantus. 

Neotoma fuscipes  dispar  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  pp.  124—125,  July  2, 1894. 
Type  from  Lone  Pine,  Inyo  County,  Cal.;  No.  ffff^,  $  ad.,  U.  S.  National 
Museum  (Biological  Survey  Collection) ;  collected  by  Vernon  Bailey,  December 
25,  1890. 

Distribution. — Eastern  basal  slopes  of  the  Sierra  Nevada  in  Inyo 
and  Kern  counties,  Cal.,  and  through  Walker  Pass  to  the  foothill 
region  at  the  southern  end  of  the  San  Joaquin  Valley.  Upper 
Sonoran  Zone. 

General  characters. — Size  somewhat  smaller  than  N.  fuscipes;  col- 
oration pale  ochraceous,  feet  white,  tail  bicolor. 

Color. — Fresh  pelage:  Upper  parts  ochraceous  buff,  palest  on  head, 
darkened  along  back  by  a  moderate  admixture  of  black -tipped 
hairs;  feet,  throat,  chest,  and  inguinal  region  pure  white;  belly 
washed  with  creamy  buff,  the  fur  basally  plumbeous  except  along 
median  line,  where  the  hairs  are  white  to  roots;  ears  grayish;  tail 
grayish  brown  above,  whitish  below. 

Slcull. — In  general  similar  to  that  of  N.  fuscipes,  but  smaller;  inter- 
pterygoid  fossa  much  broader;  bullsB  smaller;  incisive  foramina 
longer  than  palatal  bridge,  as  in  N.f  streatori  and  N.f  macrotis  (in 
N.  fuscipes  about  equal). 
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Measurements. — An  adult  topotype:  Total  length,  390;  tail  ver- 
tebn?'.  175:  hind  foot,  39.  SkuU  (of  same):  Basilar  length,  40.8; 
zygomatic  breadth,  25.3:  interorbital  breadth,  5.9;  length  of  nasals, 
19.4:  length  of  incisive  foramina,  10.8:  length  of  palatal  bridge,  7.3; 
alveolar  length  of  upper  molar  series,  8.7. 

RemarL^. — This  subspecies  is  a  pale  form  interposed  between  the 
ranges  of  streatori  and  rria-crotis,  and  intergrading  with  both.  In  the 
southern  part  of  the  Sierra  Nevachi  in  Tulare  County  simplex  passes 
into  streatori,  which  ranges  thence  to  the  northward  along  the  west 
slope  of  the  mountains.  The  tvpe  of  N.  f.  dispar  and  other  speci- 
mens from  T^one  Pine  east  of  the  Sierra  Nevada  are  richer  ochraceous 
and  show  a  greater  degree  of  differentiation  than  topotypes  of  simplex, 
but  slight  geographic  and  individual  variations  are  numerous  in  the 
general  region,  and  dispar  can  not  satisfactorily  be  separated. 

Specimens  examined. — Total  number  40,  from  the  follo^\ing 
locaHties : 

California:  Antelope  Valley,  1;  Buena  Vista  Lake  (north  side),  4;  Fort  Tejon 
(^type  locality),  5;  Gorman,  1;  Kern  River  (15  miles  northeast  of  Bakers- 
field),  1;  Kern  River  (25  miles  above  Kern^^lle),  1;  Lone  Pine,  13;  Onyx, 
south  fork  of  Kern  River,  3;  Piute  Mountains,  3,  San  Emigdio,  Kern 
County,  3;  Santiago  Springs,  Kern  County,  1;  Tehachapi,  1;  Tejon  Canyon, 
1;  Walker  Pass,  2. 

NEOTOMA  FUSCIPES  MOHAVEXSIS  Elliot. 

Mohave  Desert  Wood  Rat. 

Neotoma  fusdpes  mohavensis  Elliot,  Field  Columb.  Mus.,  Zool.  Ser.,  Ill,  pp.  246-247, 
December,  1903.  Type  from  Oro  Grande,  Mohave  Desert,  San  Bernardino 
County,  Cal.;  type  in  Field  Museum  of  Natural  History,  Chicago;  collected  by 
Edmund  Heller. 

Distribution. — The  Mohave  Desert,  in  southern  California.  Lower 
Sonoran  Zone. 

General  characters. — Smaller  than  N.  fusdpes;  color  grayish;  tail 
long,  bicolor.  Similar  to  X.f.  raacrotis,  but  more  grayish  instead  of 
ochraceous. 

Color. —  Fresh  pelage:  Above  brownish  gray,  palest  on  face  and 
sides,  dorsally  strongly  mixed  with  black,  giving  the  animal  a  some- 
what grizzled  appearance;  underparts  white,  in  some  specimens 
var^-ing  to  creamy  white  across  belly;  feet  white,  the  hind  ones 
more  or  less  streaked  with  dusky  to  toes;  ears  grajrish;  tail  browTiish 
black  above,  dull  white  below. 

Slcull. — As  in  N.  f.  macrotis. 

Measurements. — Average  of  6  adult  topotypes:  Total  length,  386; 
tail  vertebrae,  182:  hind  foot,  37.8.  Sliull  (average  of  same) :  Basilar 
length,  38.8;  zygomatic  breadth,  24.2;  interorbital  breadth,  5.6; 
length  of  nasals,  18.3;  length  of  incisive  foramina,  10.1;  length  of 
palatal  bridge,  8;  alveolar  length  of  upper  molar  series,  8.8. 
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Remarks. — N.  f.  mohavensis  is  a  pale  desert  form  very  closely 
related  to  macrotis.  Concorninji^  its  ran^e  Mr.  Elliot  says:  ''At  the 
headwaters  of  the  Mohave,  in  the  San  Bernardino  Mountains,  this 
race  meets  N.  f.  macrotis  of  the  Coast  Slope."  Along  the  eastern 
slopes  of  the  mountains  north  of  the  Mohave  Desert  it  may  inter- 
grade  with  N.f.  simjdex. 

Specimens  examined. — Total  number  25,  from  the  following 
localities : 

California:  Fish  Creek,  San  Bernardino  Mountains,  1;  Mohave,  7;  Morongo 
Pass,  2;  Oro  Grande  (type  locality),  15. 

NEOTOMA  FUSCIPES  MACROTIS  Thomas. 

Large-eared  Wood  Rat. 

(PI.  VII,  figs.  2,  2a.) 

Neotoma  macrotis  Thomas,  Ann.  and  Mag.  Nat.  Hist.,  6  Ser.,  XII,  pp.  234-235, 
September,  1893.  Type  from  San  Diego,  San  Diego  County,  Cal.;  (in  alcohol) 
No.  93.  2.  2.4,  <J ,  British  Museum;  collected  by  Prof.  Eigenmann. 

Neotoma  fiiscipes  cnemophila  Elliot,  Pub.  Field  Columb.  Mus.,  Zool.  Ser.,  Ill,  No. 
15,  pp.  267-268,  March,  1904.  Type  from  Lockwood  Valley,  Mount  Pinos, 
Ventura  County,  Cal.;  No.  12781,  S  ad.,  Field  Museum  of  Natural  History, 
Chicago;  collected  by  Edmund  Heller,  October  6,  1903. 

Distribution. — Pacific  coast  region  from  Monterey  Bay,  California, 
south  through  the  San  Pedro  Martir  Mountains,  Lower  California. 
Upper  Sonoran  and  Transition  zones. 

General  characters. — Size  smaller  than  N.  fuscipes:  color  grayer; 
tail  distinctly  bicolor;  skull  smaller;  interpterygoid  fossa  much 
broader;  incisive  foramina  decidedly  longer  than  palatal  bridge. 
Closely  related  to  N.f.  mohavensis,  but  color  darker. 

Color. — Fresh  pelage:  Upper  parts  grayish  brown,  more  or  less 
suffused  with  buff  or  ochraceous  buff,  palest  on  head  and  along 
sides,  darkened  dorsally  by  black-tipped  hairs;  under  parts  white, 
the  fur  plumbeous  at  base  across  the  belly,  as  in  N.  fuscipes  (in 
some  specimens  the  basally  plumbeous  area  is  overlaid  with  pale 
buffy);  ankles  dusky;  forefeet  white;  hind  feet  clouded  with  dusky 
to  toes,  toes  white;  tail  brownish  black  above,  whitish  below. 

SJcull. — Much  smaller  than  that  of  N.  fuscipes:  incisive  foramina 
relatively  longer,  reaching  anterior  plane  of  first  molars;  palatal 
bridge  shorter;  interpterygoid  fossa  much  broader;  bullae  smaller, 
shorter,  and  more  rounded.  Skull  closely  resembhng  that  of  N.  f 
streatori,  but  interorbital  region  narrower,  and  ascending  branches 
of  premaxillae  more  slender. 

Measurements. — Average  of  7  adult  topotypes:  Total  length,  359; 
tail  vertebrae,  170;  hind  foot,  37.  Slcull  (average  of  same):  Basilar 
length,  37.6;  zygomatic  breadth,  23.4;  interorbital  breadth,  5.4; 
length  of  nasals,  18.3;  length  of  incisive  foramina,  9.5;  length  of 
palatal  bridge,  7.6;  alveolar  length  of  upper  molar  series,  8.7. 
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luinarhs. — N.  f.  niacrotis  is  a  well-marked  subspecies  forming  one 
of  the  extremes  of  the  fuscipes  series  of  intergrading  forms.  Its 
range  extends  northward  along  the  coast  and  through  the  Santa 
Lucia  Mountains  to  Salin^xs,  meeting  along  the  Sahnas  Valley  the 
range  of  aiuuctens,  the  other  extreme  of  the  series.  Specimens  from 
Mount  Pinos,  the  type  locality  of  cne/mophila,  and  from  the  other 
mountains  of  that  vicinity  show  considerable  variation  in  color, 
depending  on  the  altitude  and  slope  exposure,  and  grade  toward 
simplex.  Along  the  mountain  slopes  to  the  south  and  w^est  of  the 
Mohave  Desert,  macrotis  intergrades  with  mohavensis. 

Specimem'  examined. — Total  number  336,  from  the  following 
localities : 

California:  Alhambra,  7;  Ballena,  1;  Bergman,  1;  Buckhorn  Canyon,  Santa 
Barbara  County,  1;  Cajon  Pass,  1;  Capistrano,  2;  Carmel  River,  21;  Car- 
penteria,  1;  Coahuila  Mountain,  1;  Colton,  1;  Cone  Peak,  2;  Cuyama  Valley, 
1;  Cuyamaca  Peak,  2;  Del  Monte,  6;  Dulzura,  25;  El  Nido,  4;  Hesperia,  2; 
Indian  Canyon,  Santa  Barbara  County,  1;  Indian  Valley,  Monterey  County, 
1;  Jacumba,  San  Diego  County,  2;  Jamesburg,  1;  Jolon,  6;  King  City,  3; 
Las  Virgines  Creek,  Los  Angeles  County,  6;  Little  Pine  Canyon,  Santa 
Barbara  County,  1;  Lytle  Creek,  25  miles  northwest  of  San  Bernardino,  1; 
Mansfield,  Monterey  County,  8;  Mesa  Grande,  1;  Monterey,  4;  Morro,  3; 
Mount  Pinos,  8;  Nordhoff,  3;  Oceanside,  1;  Pacific  Grove,  12;  Paraiso 
Springs,  7;  Pasadena  (Arroyo  Seco  Canyon),  2;  Pasadena  (Oak  Knoll),  1; 
Paso  Robles,  5;  Pine  Valley,  Monterey  County,  7;  Pleyto,  1;  Port  Harford, 
4;  Posts,  4;  Pozo,  3;  Salinas,  5;  San  Bernardino,  7;  San  Bernardino  Moun- 
tains, 14;  San  Diego  (type  locality),  25;  San  Fernando,  3;  San  Gabriel,  1; 
San  Gabriel  Mountains  (Heninger  Flats),  4;  San  Gorgonio,  1;  San  Jacinto 
Mountains,  7;  San  Luis  Obispo,  1;  San  Miguelito,  Monterey  County,  2; 
mountains  near  San  Simeon,  2;  Santa  Inez,  1;  Santa  Isabel,  2;  Santa  Lucia 
Peak,  4;  Santa  Monica,  1;  Santa  Paula,  5;  Seaside,  1;  Sur,  1;  Sur  River,  6 
miles  from  mouth,  4;  Sweetwater,  San  Diego  County,  2;  Tassajara  Creek, 
Monterey  County,  7;  Tejunga  Valley,  Los  Angeles  County,  2;  Temescal,  6; 
Twin  Oaks,  6;  Ventura  River,  Ventura  County,  2;  Wildomar,  2;  Wilson 
Peak,  1;  Witch  Creek,  San  Diego  County,  4. 

Lower  California:  El  Rayo,  Laguna  Hansen  Mountains,  1;  Ensenada,  1; 
La  Grulla,  San  Pedro  Martir  Mountains,  7;  Laguna  Hansen,  Laguna  Hansen 
Mountains,  4;  Nachoguero  Valley,  3;  Pinon,  northwest  base  San  Pedro 
Martir  Mountains,  3;  Rancho  San  Antonio,  west  base  San  Pedro  Martir 
Mountains,  1;  Rancho  Santo  Tomas,  San  Pedro  Martir  Mountains,  3; 
Rosarito  Divide,  1;  San  Antonio,  1;  San  Matias  Pass,  San  Pedro  Martir 
Mountains,  4;  Santa  Eulalia,  3;  San  Tomas,  1;  Tecate  Valley,  1;  Tijuana 
River  (mouth),  1;  Vallecitos,  San  Pedro  Martir  Mountains,  3. 

Subgenus  TEONOMA  Gray. 

(PI.  VIII.) 

Type. — Neotoma   cinerea   drummondi   (Richardson),  from    Rocky   Mountains,  in 
latitude  57°. 

Teortoma  Gray,  List  Spec.  Mamm.,  British  Museum,  p.  117,  1843. 

TVonowa  Merriam,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  242,  September  24, 1894  (subgenus). 
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Distribution. — Mountains  of  North  America  west  of  longitude  100°, 
from  latitude  35°  to  60°. 

Suhgeneric  characters. — Tail  large,  bushy,  and  somewhat  distichous ; 
sole  of  hind  foot  normally  densely  furred  from  heel  to  posterior 
tubercle.  Skull  large  and  angular;  temporal  ridges  prominent, 
diverging  posteriorly  to  near  anterior  border  of  interparietal,  whence 
they  turn  abruptly  inward  and  again  outward  in  crossing  inter- 
parietal to  lambdoid  crest;  frontal  region  narrow,  constricted  near 
middle,  somewhat  depressed,  and  excavated  above  along  median 
line;  maxillary  arms  of  zygomata  broad  and  heavy;  bullae  large; 
interpterygoid  fossa  narrow. 

Remarks. — The  bushy-tailed  wood  rats  form  a  rather  well-defined 
group  regarded  by  some  authors  as  generic  in  rank.  Some  of  the 
forms  differ  widely  in  size  and  external  appearance,  but  all  are  very 
closely  related  and  doubtless  intergrade.  Merriam  has  shown  that 
N.  c.  arizonx,  although  a  bushy-tailed  species,  approaches  Neotoma 
proper  in  cranial  characters. A  study  of  the  group  indicates  the 
close  relationship  of  arizonse  to  N.  c.  orolestes,  which  in  turn  inter- 
grades  through  N.  cinerea  with  the  type  form  of  Teonoma.  In  the 
Neotominx,  differentiation  appears  in  cranial  and  dental  modifica- 
tions, and  Teonoma  agrees  with  members  of  the  subgenus  Neotoma  so 
closely  in  these  more  essential  respects  that  the  bushy  tail  must  be 
regarded  as  a  comparatively  superficial  character  of  not  more  than 
subgeneric  value. 

NEOTOMA  CINEREA  (Ord.).^' 
Gray  Bushy-tailed  Wood  Rat. 
(PI.  VIII,  figs.  1,  la.) 

Mus  cinereus  Ord,  Guthrie's  Geog.,  2d  Amer.  ed.,  II,  p.  292,  1815.  Type  from  Great 
Falls,  Cascade  County,  Mont.:  "Based  on  the  ash-colored  rat  of  Rocky  Mountains 
of  Lewis  and  Clark." 

Neotoma  cinerea  Baird,  Mamm.  North  Amer.,  p.  499,  1857. 

Teonoma  cinerea  acraia  Elliot,  Pub.  Field  Columb.  Mus.,  Zool.  Ser.,  Ill,  pp.  247-248, 
December,  1903.  Type  from  Hot  Springs,  Long  Canyon,  Mount  Whitney,  Inyo 
County,  Cal.;  No.  12850,  9  ,  Field  Museum  of  Natural  History;  collected  by  Ed- 
mund Heller,  July  31,  1903. 

Distribution. — Rocky  Mountain  region  in  southern  British  Colum- 
bia, Montana,  Idaho,  western  Wyoming,  Utah,  northern  Arizona, 

«  Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  109-110,  July  31,  1893. 

b  An  extinct  species  ( Teonoma  spelsea  Sinclair,  Bull.  Dept.'Geol.  Univ.  Calif.,  Pub., 
IV,  No.  7,  p.  148,  PI.  19,  July  19,  1905)  has  been  described,  based  on  material  from 
Potter  Creek  Cave,  Shasta  County,  Cal.  This  material  has  not  been  examined  by 
me,  but  on  comparing  the  drawings  accompanying  the  description  with  numerous 
skulls  of  N.  cinerea  I  am  unable  to  find  any  essential  differences,  except  possibly 
the  more  nearly  equal  extent  of  the  inner  and  outer  salient  angles  in  the  crown  of 
the  second  lower  molar  of  the  fossil  species. 
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and  thence  westwaixl  through  the  mountains  of  central  Nevada  to  the 
southern  part  of  the  Sierra  Xevathi  in  Cahfornia.    Canadian  Zone 


Fig.  14.— Distribution  of  the  subgenus  Teonorm  ( Neotoma  cinerea  and  subspecies). 

and  down  along  cold  cliffs  and  canyons  well  into  the  Transition 
Zone. 
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General  characters. — Very  large;  tail  moderately  lon^^,  bushy,  and 
somewhat  distichous;  hhid  feet  very  lar^^e;  the  soles  thickly  furred 
from  heel  to  posterior  tubercle;  ears  lar^^e;  fur  thick,  and  some- 

what woolly;  rostrum  elongated;  sphenopalatine  vacuities  absent 
or  small. 

Color.  Fresh  pelage:  Upper  parts  grayish  bud",  in  some-  specimens 
varying  to  ochraceous  buff,  palest  on  face,  the  back  much  darkened 
by  admixture  of  dusky  hairs;  lower  surface,  including  upper  lip, 
white,  the  hairs  along  sides  of  belly  pale  plumbeous  basally;  forefeet 
white,  this  color  insensibly  passing  over  fore  limbs  into  general 
color  of  upper  paits;  hind  feet  white;  color  of  hind  legs  reaching  a 
short  distance  over  tarsus;  ears  covered  with  brownish  and  grayish 
hairs,  and  faintly  edged  with  whitish;  tail  above  brownish  gray, 
below  white,  usually  crossed  basally  by  a  pale  buffy  band. 

Skull. — Skull  large,  long,  and  angular;  rostrum  elongated;  frontal 
region  narrow,  depressed,  deeply  constricted  near  middle,  chan- 
neled above,  the  w^ell-developed  lateral  ridges  somewhat  approxi- 
mated, the  sides  of  frontals  rounded  off  and  bulging  below  them; 
brain  case  short,  not  prolonged  anteriorly  between  orbits;  zygoma 
with  squamosal  root  widely  spreading,  upper  surface  of  maxillary 
root  very  broad,  tlie  outer  border  passing  forward  in  an  evenly 
convex  curve  to  antorbital  foramen;  antorbital  foramina  narrow  and 
somewhat  constricted  above;  nasals  long,  narrowing  posteriorly,  not 
usuall}^  reaching  anterior  plane  of  orbits;  ascending  branches  of 
premaxillae  passing  posteriorly  well  beyond  nasals;  temporal  ridges 
prominent,  diverging  posteriorly  to  near  anterior  border  of  inter- 
parietal, whence  they  turn  abruptly  inward  and  again  diverge 
slightly  in  crossing  interparietal  to  la?  ibdoid  crest;  interparietal 
subquadrate  or  rectangular;  palatal  slits  much  longer  than  palatal 
bridge;  palate  usually  convex  posteriorly;  sphenopalatine  vacuities 
absent,  or  present  as  very  narrow  slits;  bullae  large  and  somewhat 
elongated;  teeth  similar  to  those  of  N.  mexicana,  but  maxillary 
toothrow  less  narrowed  posteriorly;  first  upper  molar  with  deep 
anterointernal  reentrant  angle  and  last  upper  molar  with  an  anterior 
closed  triangle  and  two  confluent  posterior  loops,  as  in  N.  mexicana; 
condyloid  process  of  mandible  long  and  upturned. 

Measurements .—Averaige  of  2  adults  from  Big  Snowy  Mountains, 
Montana:  Total  length,  387;  tail  vertebrae,  162;  hind  foot,  43. 
Skull  (an  adult  from  same  locality):  Basilar  length,  46.1;  zygomatic 
breadth,  29.5;  interorbital  breadth,  5.6;  length  of  nasals,  20.9;  length 
of  incisive  foramina,  12.5;  length  of  palatal  bridge,  9.2;  alveolar 
length  of  upper  molar  series,  10. 

Remarks. — This  species  and  its  subspecies  form  a  series  of  slighth^ 
differentiated  forms  which  include  all  the  bushy- tailed  wood  rats, 
52668°— 10  7 


98 


NORTH  AMERICAN  FAUNA. 


[NO.  31. 


The  forms  in  which  the  sphenopahitine  vacuities  are  large  intergrade 
with  those  iii  which  they  are  completely  closed,  so  that  this  charac- 
ter, although  remarkably  constant,  is  merely  of  subspecific  value. 
.Uthough  N.  cinerea  presents  considerable  geographic  variation  in 
color,  specimens  from  the  southern  part  of  the  Sierra  Nevada  in  Cali- 
fornia are  perfectly  typical,  and  there  are  no  characters  by  which  to 
recognize  T.  c.  acraia.  Those  from  Fiddle  Creek,  Idaho,  and  Flat- 
head Lake,  Montana,  are  grading  toward  occidentalis.  In  the 
eastern  part  of  its  range,  specimens  often  closely  approach  orolestes 
in  color,  but  may  be  separated  by  the  very  small  or  absent  spheno- 
palatine vacuities.  Specimens  from  southern  Utah  and  northern 
Arizona  north  of  the  Grand  Canyon  agree  with  cinerea  in  color  and 
in  the  absence  of  large  sphenopalatine  vacuities,  but  those  from 
some  localities  have  rather  larger,  more  inflated  audital  bullae. 
Comparison  of  specimens  of  cinerea  from  Bright  Angel  Spring,  on 
the  Kaibab  Plateau,  vdih  arizonde  from  the  opposite  side  of  the  Colo- 
rado River  at  Lees  Ferry  indicates  the  complete  isolation  of  the  two  in 
this  region  by  the  Colorado  River.  The  Colorado  River  thus  appears 
to  limit  the  dispersal  of  forms  as  effectively  in  the  cinerea  group 
as  in  the  desertorum  group  of  wood  rats.  The  fresh  autumn  pelage 
usually  replaces  the  worn  summer  coat  in  late  August  or  September. 

Specimens  examined. — Total  number  184,  from  the  following 
localities : 

Arizona:  Bright  Angel  Spring,  Kaibab  Plateau,  3. 

Montana:  Bass  Creek  (northwest  of  Stevensville),  4;  Big  Snowy  Mountains, 
5;  Billings,  2;  Birch  Creek,  3;  Bozeman,  1;  Columbia  Falls,  1;  Darby,  2; 
Flathead  Lake,  8;  Florence,  4;  Fort  Assiniboine,  8;  Gardiner,  1;  Great 
Falls  (type  locality),  2;  Miles  City,  1;  Milk  River,  1;  Ravalli,  1;  Red 
Lodge,  1;  Rock  Creek,  1;  Stanton  Lake,  1;  Terry,  1;  Upper  Stillwater 
Lake,  9. 

Idaho:  Bear  Lake  (east  side),  4;  Birch  Creek,  7;  Challis,  1;  Fiddle  Creek,  2; 
Lost  River  Mountains  (near  Arco),  5;  Lumhi,  5;  Pahsimeroi  Mountains,  1; 
Sawtooth,  1. 

Utah:  Beaver  Mountains  (Britt  Meadows),  3;  Blacksmith  Fork,  Cache  County, 
3;  Fish  Lake  Plateau,  1;  Henry  Mountains,  3;  Ogden,  3;  Para  wan,  1; 
Provo,  3. 

Wyoming:  Fort  Bridger,  1. 

Nevada:  Arc  Dome,  Nye  County,  4;  Carson  €ity,  3;  Monitor  Mountains,  1; 
Newark  Valley  (20  miles  east  of  Eureka),  2;  head  of  Reese  River,  1;  Reno, 
2;  ^\Tiite  Rock  Valley  (30  miles  southwest  of  Austin),  1. 

California:  Atwells  Mill,  Tulare  County,  1;  Bishop  Creek,  Inyo  County,  2; 
Bronco,  Nevada  County,  3;  Donner,  17;  Emerald  Bay,  6;  Horse  Corral 
Meadows,  Fresno  County,  1;  Inyo  Mountains,  2;  Kern  River  (Soda  Springs, 
north  fork),  2;  Lake  Tenaya,  Mariposa  County,  1;  Little  Yosemite  Valley, 
1;  Mineral  King,  Tulare  County,  1;  Mono  Lake,  2;  Mono  Pass  (east  side), 
2;  Mount  Unicom,  1;  Mount  Whitney,  10;  White  Mountains,  2;  Wood- 
fords,  12. 
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NEOTOMA  CINEREA  DRUMMONDI  (Richardhon). 
Bushy-tailed  Wood  Rat. 

Myoxus  drummondii  Richardson,  Zool.  Journ.,  Ill,  pp.  517-518,  1828.  Type  from 
"Rocky  Mountains  in  latitude  57°;"  probably  near  Jasper  House,  Alberta, 
Canada;  No.  42.10.7.6,  9,  British  Museum. 

Neotoma  drummondii  Richardson,  Fauna  Boreali-Amer.,  pp.  137-140,  1829. 

NeotomM  cinerea  drummondiUerriaim,  Proc.  Acad.  Nat.  Sci.  Phila.,  September  24,  1894. 

Distribution. — Rocky  Mountains  of  eastern  British  Columbia  and 
western  Alberta,  north  of  the  range  of  N.  cinerea.    Canadian  Zo^ie, 

General  characters. — Similar  to  N.  cinerea,  but  fur  longer;  tail 
more  bushy  on  distal  two- thirds;  dark  color  of  forelegs  ending  in  a 
sharp  line  near  carpus,  in  strong  contrast  with  pure  white  of  feet; 
sphenopalatine  vacuities  absent  or  very  small. 

Color. — Fresh  pelage:  Above  grayish  buff  moderately  overlaid  with 
dusky;  head  slightly  paler;  underparts,  including  upper  lip,  whitish; 
orbital  rings  dusky;  ears  clothed  with  rather  long  grayish  brown  hairs 
and  edged  with  whitish;  feet  white;  tail  above  brownish  gray, 
sometimes  white  at  tip,  below  white,  becoming  pale  buff  across  base. 

Sicull. — Closely  resembling  that  of  N.  cinerea,  but  averaging 
slightly  larger;  dentition  slightly  heavier;  sphenopalatine  vacuities 
closed  or  nearly  closed,  as  in  N.  cinerea. 

Measurements. — Average  of  10  adults  from  Jasper  House,  Alberta: 
Total  length,  382;  tail  vertebrae,  167;  hind  foot,  44.  Sicull  (average 
of  4  adults  from  same  locality):  Basilar  length,  43.7;  zygomatic 
breadth,  26.9;  interorbital  breadth,  6.3;  length  of  nasals,  19.2; 
length  of  incisive  foramina,  11.7;  length  of  palatal  bridge,  9.5; 
alveolar  length  of  upper  molar  series,  10.6. 

Remarlcs. — This  slightly  differentiated  form  doubtless  passes  on  the 
south  directly  into  N.  cinerea,  and  in  southern  British  Columbia, 
west  of  the  Rocky  Mountains,  probably  intergrades  with  N.  c. 
occidentalis.  Although  Richardson  says:®  '^This  animal  inhabits  the 
Rocky  Mountains,  in  latitude  57°,"  it  is  evident  from  his  account  of 
Drummond's  route  that  the  type  specimen  came  from  farther  south, 
in  the  vicinity  of  Jasper  House,  near  latitude  53°. 

Specimens  examined. — Total  number  26,  as  follows: 

Alberta:  Jasper  House  (near  type  locality),  23. 
British  Columbia:  Glacier  House,  2. 
Mackenzie:  Fort  Liard,  1. 


<z  Fauna  Boreaii-Americana,  p.  137,  1829. 
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NEOTOMA  CINEREA  SAXAMANS  Osgood. 
Osgood  Bushy-tailed  Wood  Rat. 
(PI.  VIII,  Figs.  2,  2a.) 

Xcotoma  saxamatis  Osgood,  North  Amer.  Fauna,  No.  19,  pp.  33-34,  October  6,  1900. 

Typo  from  Beunett,  head  of  Lake  Bennett,  British  Columbia,  Canada;  No.  98923, 

^  ad.,  U.  S.  National  Museum  (Biological  Survey  Collection);  collected  by  W.  H. 

Osgood,  June  19,  1899. 
Neotoma  cinerea  saxamans  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XIX,  pp.  544-546, 

October  10,  1903. 

Distrihution. — Northern  British  Columbia  west  of  the  Rocky 
Mountains,  Umits  of  range  unknown.  Canadian  and  Hudsonian 
zones. 

General  characters. — Similar  in  size  to  N.  cinerea,  but  color  decidedly 
darker:  tail  more  bushy;  cranial  characters  pronounced.  Closely 
related  to  N,  c.  drummondi,  but  color  darker;  skull  differing  in  same 
characters  as  from  N.  cinerea. 

Color. — Fresh  pelage  (September):  Upper  parts  buffy  gray,  bright- 
est on  shoulders  and  along  flanks,  darkened  everywhere  by  admixture 
of  dusky  hairs ;  under  parts  white,  fur  faintly  darkened  basally  along 
sides  of  belly  and  hind  legs  by  pale  plumbeous;  feet  white;  upper  side 
of  tail  bro^Tiish  gray  on  proximal  third,  becoming  slaty  gray  on  distal 
two-thirds,  under  side  white,  except  a  buffy  gray  band  at  base. 
Worn  pelage  (June) :  Above  more  conspicuously  buffy  than  in  fresh 
pelage. 

Sl^ull. — Similar  in  general  form  to  that  of  N.  cinerea,  but  differing 
in  important  details;  nasals  more  attenuate,  and  deeply  but  narrowly 
emarginate  posteriorly,  reaching  plane  of  orbits,  the  posterior  ends 
acutely  pointed;  interorbital  region  narrow;  interparietal  broader 
transversely,  and  sagittal  area  very  wide  at  this  point,  the  temporal 
impressions  turning  less  abruptly  inward;  sphenopalatine  vacuities 
present,  but  short  and  somewhat  triangular,  widest  at  palatopterygoid 
suture;  ascending  branches  of  premaxillse  rather  broad,  but  narrow- 
ing abruptly  posteriorly  on  reaching  frontals;  basioccipital  with  a 
sharp,  well-developed  median  ridge;  last  upper  molar  variable,  the 
crowTi  sometimes  trifoliate. 

Measurements. — Average  of  4  adult  topotypes:  Total  length, 
409;  tail  vertebrse,  173;  hind  foot,  47.  SlcuU  (average  of  same): 
Basilar  length,  46;  zygomatic  breadth,  27.5;  interorbital  breadth, 
5.5;  length  of  nasals,  21.5;  length  of  incisive  foramina,  12.1;  length 
of  palatal  bridge,  9.1;  alveolar  length  of  upper  molar  series,  10. 

Renoarlcs. — In  color  and  cranial  characters  saxamans  departs  con- 
siderably from  cinerea.  Specimens  from  Inverness,  Stuart  Lake,  and 
River  Inlet,  British  Columbia,  however,  are  nearer  occidentalis ,  and 
complete  intergradation  seems  probable,  although  not  satisfactorily 
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shown  by  present  material.  In  l)oth  adults  and  youn^  the  third 
lower  molar  sometimes  has  a  small  additional  outer  reentrant  an^le, 
anterior  in  position  to  the  one  normally  present.  In  one  adult  an 
unusual  development  of  the  additional  reentrant  angle  had  led  to  an 
abnormal  elongation  of  tlie  tooth.  In  nearly  full-grown  young  acces- 
sory peglike  nonfunctional  teeth  are  sometimes  present.  They 
appear  at  the  ])osteroexternal  base  of  the  third  lower  molar.  An 
additional  reentrant  angle  is  also  developed  sporadically  in  N.  m, 
fallax  and  other  members  of  the  mexicana  group. 
Specimens  examined. — Eighteen,  from: 

British  Columbia:  Bennett  (type  locality),  14;  Inverness,  2;  River  Inlet,  1; 
Stuart  Lake,  1. 

NEOTOMA  CINEREA  OCCIDENTALIS  (Cooper  MS.)  Baird. 
Western  Bushy-tailed  Wood  Rat. 

Neotoma  occidentalis  (Cooper  MS.)  Baird,  Proc.  Acad.  Nat.  Sci.,  Phila.,  VII,  p.  335, 
1855.  Type  from  Shoalwater  Bay,  Pacific  County,  Wash.;  No.  572,  <J  ad.,  U.  S. 
National  Museum;  collected  by  J.  G.  Cooper  in  1854. 

Neotoma  cinerea  occidentalis  Merriam,  North  Amer.  Fauna,  No.  5,  p.  58,  July  30,  1891. 

Neotoma  c[inerea]  columbiana  Elliot,  Pub.  Field  Columb.  Mus.,  Zool.  Ser.,  I,  No.  13, 
p.  255,  March,  1899.  Type  from  Ducks,  British  Columbia;  No.  4910,  Field 
Museum  of  Natural  History,  Chicago;  collected  by  C.  P.  Streator,  August  1,  1889. 

Distribution. — From  Pacific  coast  region  of  southwestern  British 
Columbia  to  northern  California  (except  the  narrow  coastal  strip 
west  of  the  Cascade  Mountains  in  Oregon) ,  and  thence  eastward  over 
the  lava  beds  to  south-central  Idaho  and  northeastern  Nevada. 
Mainly  Transition  and  Canadian  zones. 

General  characters. — Size  and  general  appearance  of  N.  cinerea,  but 
color  darker;  ankles  more  conspicuously  dusky;  tail  bushy  and 
sphenopalatine  vacuities  absent  or  very  small,  as  in  N.  cinerea. 

Color. — Fresh  pelage  (October):  Upper  parts  brownish  buff,  much 
obscured  by  dusky  hairs  which  thin  out  somewhat  and  leave  the 
sides  more  decidedly  buffy;  head  slightly  paler;  under  parts  dull 
white,  the  hairs  pale  plumbeous  basally,  except  over  pectoral  and 
inguinal  regions;  axillae  ochraceous  buff;  forefeet  white,  contrasting 
strongly  with  brownish  buff  of  forearms;  hind  feet  white;  ankles 
dusky  all  around;  ears  brownish,  edged  with  whitish;  tail  above 
brownish  black,  mixed  with  gray,  below  white  with  a  buffy  band 
across  base.  Worn  pelage  (June  to  August):  Worn  summer  speci- 
mens average  slightly  grayer,  and  old  adults  are  more  rusty  brown 
than  in  fresh  autumn  pelage.  Yotung:  Much  darker  at  all  ages  than 
in  N.  cinerea. 

Slcull. — As  in  N.  cinerea. 

Measurements. — An  adult  from  Olympic  Mountains,  Washington: 
Total  length,  412;  tail  vertebrae,  180;  hind  foot,  45.    Average  of 
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4  adults  from  Spokane  Bridge,  Wash.:  388;  168;  44.5.  ^WZ  (aver- 
age of  4  ailults  from  Spokane  Bridge,  Wash.):  Basihir  length,  43.7; 
zygomatic  breadth,  26.8;  interorbital  breadth,  5.8;  length  of  nasals, 
20.7;  leni2:th  of  incisive  foramina,  11.6;  length  of  palatal  bridge,  9.1; 
alveolar  length  of  upper  molar  series,  9.4. 

EemarJcs. — This  subspecies  is  so  much  darker  than  N.  cinerea  that 
typical  specimens  are  easily  separable  at  all  ages.  Although  ranging 
over  widely  diilering  faunal  areas,  variation  in  color  is  not  great,  and 
specimens  from  the  dry  lava  beds  of  northern  Nevada  and  the  Snake 
Iviver  Valley,  in  Idaho,  agree  well  with  those  from  the  humid  forested 
districts  nearer  the  coast.  The  explanation  of  this  remarkable  con- 
stancy of  color  may  be  that  the  dark  lava  has  had  the  same  effect  on 
the  coloration  of  the  animal  as  the  forested  areas,  where  a  dark 
environment  is  due  to  climatic  conditions.  The  specimens  examined 
show  that  intergradation  with  N.  cinerea  occurs  along  the  western  base 
of  the  Eocky  Mountains  in  Montana  and  Idaho,  in  north-central 
Nevada,  and  north  of  Lake  Tahoe  in  California.  Intergradation  with 
X  c.  fusca  occurs  at  Bissell  and  Eagle  Creek,  Oreg.  The  fresh  autumn 
pelage  replaces  that  of  summer  about  the  month  of  September,  and 
continues  to  grow,  becoming  longer  and  fuller  until  winter.  N.  c. 
Columbiana  was  based  on  a  nearly  typical  specimen  of  N.  c.  occidentalis. 

Specimens  examined. — Total  number  261,  from  localities  as  follows: 

Washington:  Almota,  1;  Cascade  River  (head),  1;  Campbell's  Ranch,  Clallam 
County  1;  Cheney,  2;  Columbia  River  (opposite  John  Day  River), 
1;  Colville,  2;  Conconully,  1;  Coulee  City,  1;  Douglas,  2;  Fort  Spokane, 
2;  Goldendale,  5;  Hamilton,  1;  Marcus,  3;  Marshall,  4;  Neah  Bay,  1; 
Orondo,  2;  Quiniault  Lake,  1;  Rockland,  1;  Shoalwater  Bay  (type  locality), 
2  (including  type);  Soleduc  River,  Olympic  Mountains,  1;  Spokane 
Bridge,  7. 

California:  Adin,  4;  Bald  Mountain  (8  miles  south),  Shasta  County,  1;  Beswick, 
2;  Big  Valley  Mountains,  Lassen  County,  6;  Bronco,  3;  Brownell,  1; 
Bunch  Grass  Spring,  Lassen  County,  2;  Burney,  2;  Canyon  Creek,  7; 
Dana,  1;  Eagle  Lake,  2;  Goose  Lake,  5;  Hayden  Hill,  1;  Honey  Lake,  2; 
Lassen  Creek,  Modoc  County,  3;  Lassen  Peak,  5;  Little  Shasta,  1;  Lower 
Alkali  Lake,  1;  Madeline  Divide,  Lassen  County,  1;  Madeline  Plains,  4; 
Milford,  2;  Mount  Shasta,  4;  Old  Fort  Crook,  1;  Orick,  1;  Pine  Creek, 
Lassen  County,  1;  Prattville,  1;  Preston  Peak,  2;  Requa,  2;  Salmon  Sum- 
mit, 1;  South  Yolla  Bolly  Mountain,  4;  Secret  Valley,  Lassen  County,  1; 
Siskiyou  Mountains,  8;  Susanville,  6;  Tuledad  Canyon,  Lassen  County,  2; 
Tule  Lake,  2;  Willow  Creek  (15  miles  east),  2. 

Idaho:  Arco,  1;  Big  Butte,  2;  Mullan,  1;  Priest  Lake,  5;  Shoshone  Falls,  1. 

Nevada:  Alder  Creek,  Pine  Forest  Mountains,  2;  Bull  Run  Mountains,  1; 
Cottonwood  Range,  2;  Granite  Creek,  Humboldt  County,  2;  Mountain 
City,  7. 

Oregon:  Bissell,  1;  Bums,  2;  Christmas  Lake,  1;  Crater  Lake,  1;  Crooked  Lake, 
1;  Eagle  Creek,  8  miles  southeast  of  Bissell,  1;  Empire,  1;  Fort  Klamath, 
7;  Happy  Lake,  Clallam  County,  14;  Harney,  12;  John  Day  River 
(CrowTi  Rock),  1;  Lake  Alvord,  2;  Lonerock,  5;  Mount  Jefferson,  1;  Nar- 
rows, 1;  Naylox,  Klamath  County,  2;  Pendleton,  1;  Plush.  7:  Prospect, 


1910.J 


CINEREA  GKOUP — FUSCA. 


103 


4;  Shirk,  3;  Siskiyou,  7;  The  Dalles,  2;  Tule  Lake,  1;  Twelve  Mile  Creek, 
1;  Vale,  3;  Wallowa  Lake,  1. 
British  Columbia:  A.shf  roft,  6;  Carpenters  Mountain,  Caribou,  2;  Chilliwack, 
1;  Ducks,  1;  Midway,  1;  Nelson,  1,  Okanagan,  1;  Shuswap,  3;  Sicamous,  2. 

NEOTOMA  CINEREA  FUSCA  True. 

Fuscous  Bushy-tailed  Wood  Rat. 

Neotoma  occidentalis  fusca  True,  Proc.  U.  S.  Nat.  Mus.,  XVII,  p.  354,  November  15, 
1894  [author's  separates  issued  June  27,  1894].  Type  from  Fort  Umpqua,  Douglas 
County,  Oreg.;  No.  3370,  U.  S.  National  Museum;  collected  by  E.  P.  Vollum. 

[Neotoma]  cinerea  fusca  Trouessart,  Catal.  Mamm.,  p.  544,  1897. 

Neotoma  fuscm  apicalis  Elliot,  Pub.  Field  Columb.  Mus.,  Chicago,  Zool.  Ser.,  Ill, 
pp.  160-lGl,  April,  1903.  Type  from  Gardiner,  Coos  County,  Oreg.;  type  in 
Field  Museum  of  Natural  History;  collected  by  Edmund  Heller  in  1901. 

Distribution. — Humid  coastal  belt  west  of  the  Cascade  Mountains 
in  Oregon.    Transition  Zone. 

General  characters. — Similar  to  N.  cinerea,  but  color  very  much 
darker;  fur  more  woolly;  ears  smaller;  upper  surface  of  metatarsus 
dusky  on  proximal  half ;  tail  bushy,  lower  surface  not  white ;  spheno- 
palatine vacuities  absent. 

Color. — FresJi  pelage  (October):  Upper  parts  black,  mixed  with 
grayish  tawny,  the  black  predominating  dorsally,  and  black  hairs 
everywhere  standing  out  conspicuously;  sides  brighter;  head  more 
gray  than  back;  belly  and  chin  whitish,  more  or  less  encroached 
upon  by  general  color  of  upper  parts,  the  line  of  demarcation  indis- 
tinct; hairs  on  pectoral  and  inguinal  regions  pure  white  to  roots; 
inner  sides  of  legs  grayish  tawny;  throat  irregularly  suffused  with 
tawny  ochraceous;  muzzle  and  ears  dusky,  the  latter  faintly  edged 
with  whitish;  forefeet  and  under  sides  of  wrists  white;  hind  feet 
white,  except  proximal  half  of  metatarsus,  which  is  dusky  above, 
like  ankles;  tail  above  blackish,  the  thick,  woolly,  grayish  underfur 
showing  through,  below  buffy  gray,  obscured  by  blackish  hairs. 
Winter  pelage  (January):  Longer  and  fuller,  but  not  different  in 
color  from  fresh  fall  pelage. 

Slcull. — As  in  N.  cinerea. 

Measurements. — Type:  Total  length,  395;  tail  vertebrse,  180; 
hind  foot,  44.  An  adult  from  Newport,  Oreg.:  410;  190;  48.  SJcull 
(from  Newport):  Basilar  length,  45;  zygomatic  breadth,  27.9;  inter- 
orbital  breadth,  5.7;  length  of  nasals,  21.4;  length  of  incisive  foram- 
ina, 13.1;  length  of  palatal  bridge,  9.4;  alveolar  length  of  upper 
molar  series,  10.1. 

Remarlcs. — In  external  appearance  this  subspecies  differs  widely  from 
cinerea,  but  intergradation  through  occidentalis  is  probably  complete. 
Its  range  is  limited  to  a  narrow  strip  mainly  along  the  low  Coast 
Range  west  of  the  Cascade  Mountains,  where  its  differentiation  is 
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due  to  an  onvironinont  of  heavy  forest  resulting  from  excessive 
humidity  in  a  rohitively  warm  cUmate.  Specimens  of  occidentalis 
from  Bissoll  and  Eagle  Creek,  on  the  west  slope  of  the  Cascade  Moun- 
tains, are  darker  than  usual  in  occidentalis  and  show  gradation 
toward  /"?/^?a7. 

Xeoioma  fuscus  apicalis  was  based  on  dark-colored  specimens  with 
tails  whitish  along  under  side,  and  in  five  out  of  six  more  or  less 
broadly  tipped  with  pure  white.  As  specimens  with  white-tipped 
tails  occur  sporadically  in  other  forms  of  the  cinerea  group,  this 
ca^'  not  be  regarded  as  a  character  of  taxonomic  importance.  The 
name  apicalis  seems  to  belong  in  synonymy  under  fusca,  represent- 
ing specimens  approaclimg  occidentalis  in  lighter  color  of  under  parts. 
A  specimen  in  the  Biological  Survey,  also  from  Gardiner,  is  typical 
fusca. 

Specimens  examined. — Total  number  26,  all  from  localities  as 
follows  : 

Oregon:  Beaverton,  2;  Florence,  10;  Fort  Umpqua,  1  (the  type);  Gardiner,  7; 
Newport,  1;  Seaton,  1;  Wells,  3;  Yaquina  Bay,  1. 

NEOTOMA  CI  .^REA  OROLESTES  Merriam. 

Colorado  Bushy-tailed  \Yood  Rat. 

(PI.  VIII,  figs.  3,  3a.) 

Neotoma  orolestes  Merriam,  Proc.  Biol.  Soc.  Wash.,  IX,  p.  128,  July  2, 1894.  Type  from 
Saguache  Valley,  20  miles  west  of  Saguache,  Saguache  County,  Colo.;  No.  f^fff, 
^  ad.,  U.  S.  National  Museum  (Biological  Survey  Collection);  collected  by  J. 
Alden  Loring,  August  13,  1892. 

Neotoma  grangeri  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VI,  pp.  324-325,  November  7, 
1894.  Type  from  Custer,  S.  Dak.;  No.  fffi,  $  ad.,  American  Museum  Natural 
History,  New  York;  collected  by  W.  W.  Granger,  August  4,  1894. 

Neotoma  cinnamomea  Allen,  Bull.  Amer,  Mus.  Nat.  Hist.,  VII,  pp.  331-332,  November 
8,  1895.  Type  from  Kinney  Ranch,  Bitter  Creek,  Sweetwater  County,  Wyo. ;  No. 
VsVy ,  ^  ad.,  American  Museum  Natural  History,  New  York;  collected  by 
W.  W.  Granger,  July  9,  1895. 

Distrihution. — Rocky  Mountain  region  from  northern  New  Mexico 
north  through  Colorado  and  Wyoming  to  southern  Montana  and 
thence  eastward  to  the  Black  Hills  in  South  Dakota.  Plainly 
Transition  and  Canadian  zones. 

General  characters. — Similar  in  general  to  N.  cinerea,  but  color 
usually  more  ochraceous;  sphenopalatine  vacuities  large;  tail  bushy, 
as  in  N.  cinerea.  Differs  from  both  rupicola  and  arizonse  in  larger  size 
and  much  paler  color. 

Color. — Fresh  pelage  (October):  Upper  parts  ochraceous  buff, 
purest  along  sides,  darkened  over  back  by  blackish  hairs;  head  slightly 
paler;  under  parts  and  feet  dull  white,  the  hairs  over  pectoral  and 
inguinal  regions  white  to  roots;  tail  above  on  proximal  third  grayish 
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buff,  becoming  brownish  huff  on  distal  two-thirds;  below  white  with 
a  more  or  less  distinct  pale  buffy  band  across  base.  Young  (about 
half  grown):  Darker  than  in  N.  cinerea. 

Skull. — Similar  to  that  of  N.  cinerea,  but  sphenopalatine  vacuities 
large  (small  or  absent  in  cinerea);  presphenoid  usually  more  con- 
stricted.   Much  like  that  of  rupicola,  but  larger. 

Measurements. — Type:  Total  length,  413;  tail  vertebrae,  175;  hind 
foot,  41.  Average  of  3  adults  from  Costilla  Pass,  N.  Mex.:  394;  169; 
40.  SJcull  (type):  Basilar  length,  44.5;  zygomatic  breadth,  28; 
interorbital  breadth,  5.6;  length  of  nasals,  19.7;  length  of  inci'^^ve 
foramina,  11.3;  length  of  palatal  bridge,  9.8;  alveolar  length  of  upper 
molar  series,  9.3. 

BemarJcs. — The  presence  of  large  sphenopalatine  vacuities  dis- 
tinguishes orolestes  from  cinerea,  which  many  specimens  closely 
resemble  in  color.  This  character,  although  only  of  subspecific 
value,  is  very  constant.  It  is  shared  with  subspecies  rupicola  and 
arizonx.  Specimens  of  orolestes  from  northern  Colorado  and  south- 
western Wyoming  approach  rupicola;  those  from  the  river  valleys  of 
western  Colorado  grade  toward  arizonx.  In  northern  and  western 
Wyoming  orolestes  passes  into  cinerea.  Topotypes  of  N.  grangeri 
do  not  differ  from  nearly  typical  specimens  of  orolestes.  Specimens 
from  the  type  locality  of  N.  cinnamomea  are  paler  than  typical  orolestes 
and  grade  toward  rupicola. 

Specimens  examined. — Total  number  137,  from  localities  as  follows: 

Colorado:  Almont,  2;  Boulder  County,  8;  Crested  Butte,  2;  East  Fork  of  Rifle 
Creek,  Garfield  County,  2;  Elk  Mountains,  1;  Estes  Park,  9;  Gold  Hill,  6; 
Grand  Junction,  1;  Lay,  3;  Lily,  1;  Longs  Peak,  1;  Meeker,  1;  Mount  Mar- 
vine,  1;  Rangely,  1;  Rifle  (8  miles  west),  1;  Saguache  Valley  (type  locality), 
3;  Snake  River  (near  Sunny  Peak),  4;  White  River  (20  miles  east  of 
Rangely),  1. 

New  Mexico:  Agua  Frio,  1;  Amizett,  1;  Chama,  1;  Coyote  Creek,  4;  Costilla 
Pass,  7;  Halls  Peak,  4;  Hermit,  1;  Jemez  Mountains,  1;  Martinez,  1;  Moreno 
Valley,  3;  Pecos  Baldy,  3;  Taos,  2;  Taos  Mountains,  5;  Tierra  Amarilla,  1; 
Tres  Piedras,  1;  Twining,  4;  Willis,  1. 

Montana:  Pryor  Mountains,  2. 

South  Dakota:  Custer,  6;  Deadwood,  2;  Elk  Mountain,  2. 

Wyoming:  Bridger  Pass,  1;  Bull  Lake,  Wind  River  Mountains,  5;  Casper  (18 
miles  southwest),  1;  Ca.sper  Mountains,  1;  Deer  Creek,  Converse  County,  1; 
Devils  Tower,  2;  Ferris  Mountains,  1;  junction  Green  River  and  New  Fork, 
1;  Islay,  5;  Kinney  Ranch,  Sweetwater  County,  7;  Lake  Fork,  Wind  River 
Mountains,  3;  Laramie  Peak,  1;  Powder  River,  mouth  of  Clear  Creek,  1; 
Shoshone  Mountains,  head  of  Wind  River,  2;  Sun,  1;  Wind  River  Basin,  2; 
Woods,  1. 
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NEOTOMA  CINEREA  ARIZONiE  Merriam. 

Arizona  Wood  Rat. 

(PI.  VIII,  figs.  5,  5a.) 

Neotoina  an:onap  Merriam,  Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  110-111,  July  31,  1893. 
Type  from  Keam  Canyon,  Apache  County,  Ariz.;  No.  tf|^,  9  ad.,  Merriam 
Collection;  collected  by  J.  Sullivan,  May  21,  1888. 

Distrihution. — Upper  Sonoran  Zone  in  northeastern  Arizona, 
southeastern  Utah,  and  probably  northward  along  the  Green  River 
Valley,  southwestern  Colorado,  and  northwestern  New  Mexico. 

General  characters. — vSimilar  in  general  to  N.  cinerea,  but  much 
smaller;  tail  less  bushy;  color  more  bufFy  ochraceous;  sphenopalatine 
vacuities  large  (small  or  absent  in  N.  cinerea).  Nearest  to  N.  c. 
orolestes,  but  smaller;  color  paler;  audital  bullse  larger. 

Color. — Fresh  pelage:  Upper  parts  varying  from  pale  to  bright 
ochraceous  buff,  purest  along  cheeks  and  sides,  thinly  overlaid  with 
dusky;  feet  and  under  parts  white;  tail  grayish  brown  above,  white 
below. 

Slcull. — Skull  much  smaller,  less  angular  than  that  of  N.  cinerea; 
frontal  region  less  depressed,  not  deeply  channeled  above;  temporal 
ridges  more  \\4dely  separated;  interparietal  broader  between  tem- 
poral ridges;  bullse  larger,  more  rounded;  sphenopalatine  vacuities 
large  as  in  N.  c.  orolestes  (small  or  absent  in  N.  cinerea);  otherwise 
differing  from  N.  c.  orolestes  as  from  N.  cinerea. 

Measurements. — Average  of  2  adults  from  Holbrook,  Ariz.:  Total 
length,  347;  tail  vertebrae,  146;  hind  foot,  36.  Sliull  (type):  Basilar 
length,  38.8;  zygomatic  breadth,  24.3;  interorbital  breadth,  5.4; 
length  of  nasals,  17.5;  length  of  incisive  foramina,  10.3;  length  of 
palatal  bridge,  8.2;  alveolar  length  of  upper  molar  series,  9.1. 

Remarlcs. — Arizonae  differs  from  cinerea  in  a  number  of  compara- 
tively unimportant  characters,  and  intergradation  through  orolestes 
seems  certain.  Specimens  of  orolestes  from  northern  New  Mexico 
and  western  Colorado  are  grading  toward  arizonse.  The  bushy  tail, 
always  present  in  the  cinerea  group,  diminishes  progressively  in  size 
from  north  to  south,  drummondi  having  the  largest  and  arizonse  the 
smallest.  The  pale  coloration  of  arizonse  is  probably  a  result  of  its 
desert  environment. 

Specimens  examined. — Total  number  31,  as  follows: 

Arizona:  Holbrook,  10;  Keam  Canyon  (type  locality),  5;  Lees  Ferry  (south 

side  of  Colorado  River),  1;  W^alpi,  1;  Winslow,  5. 
Colorado:  Ashbaugh  Ranch,  Montezuma  County,  3;  Coventry,  1. 
Utah:  Bluff,  1. 

New  Mexico:  Chaca  (Canyon  Bonito),  1;  Fruitland,  2;  Shiprock,  1. 
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NEOTOMA  CINEREA  RUPICOLA  Allen. 

Pallid  Bushy-tailed  Wood  Rat. 

(PI.  VIII,  figs.  4,  4a.) 

Neoloma  rupicola  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VI,  pp.  323-324,  November  7, 
1894.  Type  from  Corral  Draw,  southeastern  base  of  Black  Hills,  S.  Dak. ;  No.  f  ^, 
$  ad.,  American  Museum  of  Natural  History;  collected  by  W.  W.  Granger, 
August  21,  1894. 

Distribution. — Big  Bad  Lands  region  from  southwestern  South 
Dakota,  through  southeastern  Wyoming  and  western  Nebraska  to 
northeastern  Colorado.    Upper  Sonoran  Zone. 

General  characters. — Similar  in  general  to  N.  cinerea,  but  smaller 
and  color  much  paler;  tail  bushy,  as  in  N.  cinerea,  but  shorter; 
sphenopalatine  vacuities  large,  as  in  N.  c.  orolestes. 

Color. — Fresh  pelage  (September):  Upper  parts  cream  buff,  palest 
on  head,  moderately  darkened  over  back  by  black-tipped  hairs; 
under  parts  and  feet  snowy  white;  ears  brownish  gray  edged  with 
white;  tail  bro^v^lish  gray  above,  lighter  toward  tip,  pure  white  below. 
Worn  summer  pelage:  Above  paler  with  black-tipped  hairs  less  con- 
spicuous than  in  autumn.    Young:  Much  paler  than  in  N.  cinerea. 

Slcull. — In  general  form  similar  to  that  of  N.  cinerea,  but  smaller; 
dentition  heavier;  nasals  reaching  posteriorly  to  plane  of  orbits; 
sphenopalatine  vacuities  large,  as  in  N.  c.  orolestes. 

Measurements. — Average  of  5  adult  topotypes:  Total  length,  349; 
tail  vertebrae,  144;  hind  foot,  43.2.  Sl<:uTl  (average  of  same):  Basilar 
length,  40.2;  zygomatic  breadth,  25.7;  interorbital  breadth,  5.8; 
length  of  nasals,  19.1;  length  of  incisive  foramina,  10.8;  length  of 
palatal  bridge,  8.9;  alveolar  length  of  upper  molar  series,  9.6. 

Remarlcs. — This  subspecies  is  closely  related  to  orolestes,  its  near 
geographical  neighbor  in  the  Black  Hills,  but  may  readily  be  known 
by  its  small  size  and  remarkably  pallid  coloration.  Some  of  the 
topotypes  taken  early  in  September  are  already  in  fresh  pelage, 
while  others  are  still  in  the  molting  stage,  with  fresh  fur  appearing 
in  patches. 

Specimens  examined. — Total  number  41,  from  localities  as  follows: 

Colorado:  Avalo,  5;  Pawnee  Buttes,  3. 
Nebraska:  Glen,  5;  Warbonnet  Canyon,  2. 

South  Dakota:  Corral  Draw  (type  locality),  23;  Quinns  Draw,  Cheyenne 

River,  1. 
Wyoming:  Bordeaux,  1;  Uva,  1. 


PLATE  I. 
[About  natural  size.] 

.  1,  la.  Neotoma  fiotidana  (Ord).    Enterprise,  Fla.  (No.  72571,  $>  ad.,  U.  S.  Nat. 
Mus.). 

2,  2a.  Neotoma  fioridana  ruhida  Bangs.    Houma,  La.  (No.  46144,  ^  ad.,  U.  S. 

Nat.  Mus.). 

3,  3a.  Neotoma  fioridana  baileyi  Merriam  (type).    Valentine,  Nebr.  (No.  5034, 

9  ad.,  Merriam  Collection). 

4,  4a.  Neotoma  micropus  Baird.    Nueces  Bay,  Texas.    (No.  43552,  9  ad.,  U.  S. 

Nat.  Mus.). 

5,  5a.  Neotoma  micropus  planiceps  Goldman  (type).    Rio  Verde,  San  Luis 

Potosi,  Mexico  (No.  82105,  $  ad.,  U.  S.  Nat.  Mus.). 

6,  6a.  Neotoma  pennsylvanica  Stone.    Renovo,  Pa.  (No.  57846,  $  ad.,  U.  S. 

Nat.  Mus.). 
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Plate 


1,  la.  N.  floridana. 

2,  2a.  N.  f.  rubida. 

3,  3a.  N.  f.  baileyi. 


4,  4a.  N.  micropns. 

5,  5a.  N.  m.  planiceps. 

6,  6a.  N.  pennsylvauica. 


PLATE  II. 


[About  natural  size.] 

Fig.  1,  la.  Neotomd  albigula  Hartley.    Fort  Grant-,  Ariz.  (No.  92699,  9  ad.,  U.  S. 
Nat.  Mu8.). 

2,  2a.  Neotoma  albigula  venusta  True.    Fort  Yuma,  Cal.  (No.  99492,  9  ^d.. 

U.  S.  Nat.  Mu8.). 

3,  3a.  Neotoma   albigula   melanura  Merriam.    Alamos,  Sonora,  Mexico  (No. 

96289,  $  ad.,  U.  S.  Nat.  Mus.). 

4,  4a.  Neotoma  albigula  leucodon  Merriam.    Chicalote,  Aguas  Calientes,  Mex- 

ico (No.  79010,  ^  ad.,  U.  S.  Nat.  Mus.). 

5,  5a.  Neotoma  latifrons   Merriam  (type).    Querendaro,   Michoacan,  Mexico 

(No.  50135,  $  ad.,  U.  S.  Nat.  Mus.). 

6,  6a.  Neotoma  nelsoni  Goldman  (type).    Perote,  Veracruz,  Mexico  (No.  54320, 

9  ad.,  U.  S.  Nat.  Mus.). 
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Plate  II. 


Skulls  of  Neotoma. 

1,  la.  N.  albigula.  4,  4a.  N.  a.  leucodon. 

2,  2a.  N.  a.  venusta.  5,  5a.  N.  latifroiis. 

3,  3a.  N.  a.  melanura.  6,  6a.  N.  nelsoni. 


PLATE  III. 


[About  natural  size.] 

Fig.  1,  la.  Neotoma  palatina  Goldman  (type).    Bolanos,  Jalisco,  Mexico  (No.  90959, 
S'  ad.,  L\  S.  Nat.  Mus.). 

2,  '2a.  Neotoma  montezumae  Goldman  (type).    Zimapan,  Hidalgo,  Mexico  (No. 

81426,  $  ad.,  U.  S.  Nat.  Mus.). 

3,  3a.  Neotoma  intermedia  Rhoads.    Tijuana,  Lower  California  (No.  81886,  ^ 

ad.,  U.  S.  Nat.  Mus.). 

4,  4a.  Neotoma  intermedia  pretiosa  Goldman  (type).    Matancita,  Lower  California, 

Mexico  (No.  146123,  <^  ad.,  U.  S.  Nat.  Mus.). 

5,  5a.  Neotoma  intermedia  arenacea  Allen  (topotype).    San  Jose  del  Cabo, 

Lower  California,  Mexico  (No.  146716,  ^  ad.,  U.  S.  Nat.  Mus.). 

6,  6a.  Neotoma  hryanti  Merriam  (topotype).    Cerros  Island,  Lower  California, 

Mexico  (No.  81078)  $  ad.,  U.  S.  Nat.  Mus.). 
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Plate  III. 


Skulls  of  Neotoma. 


1,  la.  N.  palatina. 

2,  2a.  N.  montezumje. 

3,  '6a.  N.  intermedia. 


4,  4a.  N,  i.  pretiosa. 

5,  5a.  N.  i.  arenacea. 

6,  6a.  N.  bryanti. 
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PLATE  IV. 


(About  natural  size.) 

Fig.  1,  la.  Neotoma  anthonyi  Allen  (topotype).    Todos  Santos  Island,  Lower  Cali- 
fornia, Mexico  (No.  137176,  9  ad.,  U.  S.  Nat.  Mus.). 

2,  2a.  Neotoma  martinensis  Goldman  (type).    San  Martin  Island,  Lower  Cali- 

fornia, Mexico  (No.  81074,  9  ad.,  U.  S.  Nat.  Mus.). 

3,  3a.  Neotoma  mexicana  Baird.    Santa  Eulalia,  Chihuahua,  Mexico  (No.  57605, 

9  ad.,  U.  S.  Nat.  Mus.). 

4,  4a.  Neotoma  mexicana  fallax  Merriam  (type).    Gold  Hill,  Colo.  (No.  6345, 

ad.,  Merriam  Collection). 

5,  5a.  Neotoma  mexicana  pinetorum  Merriam  (type).    San  Francisco  Mountain, 

Arizona  (No.  246281,  9  ad.,  U.  S.  Nat.  Mus.). 

6,  6o.  Neotoma  mexicana  bullata  Merriam  (type).    Santa  Catalina  Mountains, 

Arizona  (No.  23774,  ^  ad.,  U.  S.  Nat.  Mus.). 
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Plate  IV. 


Skulls  of  Neotoma. 


1,  la.  N.  anthonyi. 

2,  2a.  N.  martinensis. 

3,  3a.  N.  mexicana. 


4,  4a.  N.  m.  fallax. 

5,  5a.  N.  m.  pinetorum, 

6,  6o.  N.  m.  bullata. 


\ 


PLATE  V. 


(About  natural  size.] 

.  1,  la.  Neotoma  navus  Merriam  (topotype).    Sierra  Guadalupe,  Coahuila,  Mexico 
(No.  116896,  $  ad.,  U.  S.  Nat.  Mus.). 

2,  2a.  Neotoma  torquata  Ward.    Mount  Popocatepetl,  Mexico  (No.  52029,  ad., 

U.  S.  Nat.  Mus.). 

3,  3a.  Neotoma  distincta  Bangs  (topotype).    Texolo,  Veracruz,  Mexico  (No. 

126418,  ^  ad.,  U.  S.  Nat.  Mus.). 

4,  4a.  Neotoma  ferruginea  chamula  Goldman  (type).    San  Cristobal,  Chiapas, 

Mexico  (No.  76061,  9  ad.,  U.  S.  Nat.  Mus.). 

5,  5a.  Neotoma  ferruginea  solitaria  Goldman  (type).    Nenton,  Guatemala  (No. 

76908,  c?  ad.,  U.  S.  Nat.  Mus.). 

6,  6a.  Neotoma  ferruginea  isthmica  Goldman  (type).    Huilotepec,  Oaxaca,  Mex- 

ico (No.  73187,  9  ad.,  U.  S.  Nat.  Mus.). 
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Plate  V. 


1,  la.  N.  navus. 

2,  2a.  N.  torqnata. 

3,  3o.  X.  distincta. 


4.  4a.  X.  f.  chamula. 

5.  5a.  X.  f.  solitaria. 

6.  6a.  X'.  f.  isthmiea. 
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PLATE  VI. 


[About  natural  size.] 

Fig.  1,  la.  Neotoma  ferruginea  picta  Goldman  (type).    Mountains  near  Chilpancingo, 
Guerrero,  Mexico  (No.  70050,  $  ad.,  U.  S.  Nat.  Mus.). 

2,  2a.  Neotoma  parvidens  Goldman  (topotype).    Juquila,  Oaxaca,  Mexico  (No. 

71582,  9  ad.,  U.  S.  Nat.  Mus.). 

3,  3a.  Neotoma  tropicalis  Goldman  (type).    Totontepec,  Oaxaca,  Mexico  (No. 

68593,  ^  ad.,  U.  S.  Nat.  Mus.). 

4,  4a.  Neotoma  desertorum  Merriam.    Furnace  Creek,  Death  Valley,  California 

(No.  33139,  ^  ad.,  U.  S.  Nat.  Mus.). 

5,  5a.  Neotoma  lepida  stephensi  Goldman  (type).    Hualpai  Mountains,  Arizona 

(No.  117466,  9  ad.,  U.  S.  Nat.  Mus.). 

6,  6a.  Neotoma  goldmani  Merriam   (type).    Saltillo,   Coahuila,   Mexico  (No. 

116894,  $  ad.,  U.  S.  Nat.  Mus.). 
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Plate  VI. 


Skulls  of  Neotoma. 


1,  la.  N.  f.  picta. 

2,  2a.  N.  parvidens. 

3,  3a,  N.  tropicalis. 


4,  4a.  X.  desertorum. 

5,  5a.  N.  1.  stepheusi. 

6,  6a.  X.  goldmani. 


PLATE  VIT. 


[About  natural  size,  except  figures  4,  lb,  which  are  enlarged  two  diameters.] 

Fig.  1,  la.  Xeotoma  (Homodontomys)  fuscipes  Ba.hd.   Marshall,  California  (No.  140421, 
9  ad.,  U.  S.  Nat.  Mus.). 
16.  Neotoma  (Homodontom.ys)  fuscipes  Baird.    Big  Valley  Mountains,  Cali- 
fornia (Xo.  48980,  ^  ad.,  U.  S.  Nat.  Mus.). 

2,  2a.  Neotoma  {Homodontomys)  fuscipes  macrolis  Thomas  (topotype).   San  Diego, 

California  (No.  46186,  9  ad.,  U.  S.  Nat.  Mus.). 

3,  3a.  Neotoma  (Homodontomys)  fuscipes  annectens  Elliot.    Mountain  View, 

California  (No.  96164,  $  ad.,  U.  S.  Nat.  Mus.). 
4.  Neotoma  fioridana  (Ord).    Riceboro,  Georgia  (No.  45065,  $  ad.,  U.  S.  Nat. 
Mu8.). 
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Plate  VII. 


PLATE  VIII. 


[About  natural  size.] 

Fig.  1,  la.  Neotoma  (Teonoma)  cinerea  (Ord).    Big  Snowy  Mountains,  Montana. 
(No.  67244,  9  ad.,  U.  S.  Nat.  Mus.). 

2,  2a.  Neotoma  {Teonoma)  cinerea  saxamans  Osgood  (type).    Bennett,  British 

Columbia  (No.  98923,      ad.,  U.     Nat.  Mus.). 

3,  3a.  Neotoma  (Teonoma)  cinerea  orolestes  Merriam  (type).    Saguache  Valley, 

Colorado  (No.  48215,  ^  ad.,  U.  S.  Nat.  Mus.). 

4,  4a.  Neotoma  (Teonoma)  cinerea  rupicola  Allen (topotype).   Corral  Draw,  South 

Dakota  (No.  138726,  ^  ad.,  U.  S.  Nat.  Mus.). 
5,5a.  Neotoma  (Teonoma)  cinerea  arizonx  Merriam .  (type).    Keam  Canyon, 
Arizona  (No.  4980,  9  ad.,  Merriam  Collection). 
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Plate  VIII. 


Skulls  of  Neotoma. 

1,  la.  N.  cinerea.  4,  4a.  N.  c.  rupicola. 

2,  2a.  N.  c.  saxamans.  5,  5a.  N.  c.  arizonse. 

3,  3a.  N.  c.  orolestes. 
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Characters,  general,  11-12. 
Distribution,  8-9. 

Economic  status,  habits  and,  10-11. 
Habits  and  economic  status,  10-11. 
History  and  material,  7-8. 
Ilodomys,  13,  20. 
Homodontomys,  subgenus,  8G. 
Key  to  species  and  subspecies,  16-19. 
Key  to  subgenera,  15. 
List  of  species  and  subspecies,  14-15. 
Material,  history  and,  7-8. 
Measurements,  explanation  of,  12. 
Mus  americanus,  86. 
cinereus,  95. 
floridanus,  21. 
Myoius  drummondii,  99. 
Nelsonia,  13. 
Neotoma,  genus,  13. 

subgenus,  20. 
Neotoma  abbreviata,  49-50. 

affinis,  90,  91. 

albigula,  31-33. 

angusticeps,  31. 

annectens,  90-91. 

anthonyi,  52-53. 

apicalis,  103. 

arenacea,  47. 

arizonse,  106. 

attwateri,  26. 

bailey i,  24-25. 

bella,  76,  78. 

bryanti,  51-52. 

bullata,  59. 

californica,  42,  44. 

campestris,  24,  25. 

canescens,  28-29. 

chamula,  69. 

chrysomelas,  74-76. 

cinerea,  95-98. 

cinnamomea,  104, 105. 

cnemophila,  93,  94. 

Columbiana,  101,  102. 

cumulator,  34. 

desertorum,  76-78. 

dispar,  91,  92. 

distincta,  64-65. 

drummondi,  99. 

drummondii,  99. 

durangse,  37-38. 

fallax,  56-58. 

felipensis,  45. 

ferruginea,  67-68. 


Neotoma  floridana,  21-22. 

Julvivcnter,  63,  64. 
fusca,  103,  104. 
fuscipes,  87-89. 
gilva,  44-46. 
goldmani,  81-82. 
grandis,  34. 
grangeri,  104,  105. 
illinoensis,  23-24. 
intermedia,  42-44. 
isthmica,  71-72. 
latifrons,  3S-39. 
lepida,  79-80. 
leucodon, 36-37. 
iittoralis,  29-30. 
macrotis,  93-94. 
madrensis,  60. 
magister,  82-83. 
martinensis,  53-54. 
melanura,  35-36. 
mexicana,  54-56. 
micropus,  26-28. 
mohavensis,  92-93. 
monochroura,  87,  89. 
montezumae,  41-42. 
navus,  61-63. 
nelsoni,  39-40. 
nevadensis,  76,  78. 
nudicauda,  51. 
occidentalis,  101-103. 
ochracea,  74. 
orizabse,  03,  04. 
orolestes,  104-105. 
palatina,  40-41. 
parvidens,  66-67. 
pennsylvanica,  84-86. 
perpallida,  48-49. 
picta,  72-73. 
pinetorum,  58-59. 
planiceps,  30-31. 
pretiosa,  46-47. 
rubida,  22-23. 
rupicola,  107. 
saxamans,  100-101. 
simplex,  91-92. 
sinalose,  60-61. 
sola,  44-45. 
soiitaria,  70. 
splendens,  87,  89. 
Stephens!,  80-81. 
streatori,  89-90. 
surberi,  27,  28. 
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Neotoma  tenuicaiida.  73-74. 

torquatA,  ivi-t>4. 

tropicalis.  65-06. 

veuustd.  33-34. 

vicina.  4S. 

warreni,  34-35. 

Mcatecjp.  38. 
Neotoiiiina?.  subfamily.  13. 
Neotomodon.  13. 
Ptvssophonis.  13. 

Species  and  subspecies,  key  to,  16-19. 


Species  aiid  subspecies,  list  of,  14-15. 
Subgenera  and  minor  {groups,  13. 

key  to,  15. 
Teanopus,  13,  20. 
Teonoma  acraia,  95,  98. 

spelaea,  95. 

subgenus,  94. 
Tretomys.  13,  20. 
Type  localities,  list  of,  14-16. 
Xenomys,  13,  20. 
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